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The  report  of  the  Commissioner  of  Mining  Statistics. 


April  13,  1876.— Referred  to  the  Committee  on  Mines  and  Mining,  and  ordered  to  be 
printed. 


Treasury  Department,  April  13, 1S76. 
See  :  I  have  the  honor  to  transmit  herewith  the  report  of  Eossiter  W, 
Eaymond,  Commissioner  of  Mining  Statistics. 

Very  respectfully,  _ 

J  CHAS.  F.  CONANT, 

Acting  Secretary  of  the  Treasury. 
Hon.  M.  0.  Kerr, 

Speaker  of  the  House  of  Representatives. 
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INTRODUCTORY. 


WASHINGTON,  April  11, 1876. 
Sm  ■  I  nave  the  honor  to  transmit  herewith  my  report  on  mines  and 
mining  in  the  States  and  Territories  of  California,  Nevada,  Idaho,  Oregon, 
Montana,  Utah,  Colorado,  Wyoming,  Hew  Mexico,  and  Arizona,  for  the 
year  ending  December  31, 1875.  This  year  was  generally  a  prosperous 
one  for  the  gold  and  silver  mining  industry,  although  several  untoward 
events  diminished  the  product  of  bullion  in  comparison  with  what  might 
have  been  expected  from  a  perfectly  successful  season.  Chief  among 
those  were  the  disastroua  lire  at  Virginia  City,  Nev.,  in  October,  which 
destroyed  the  machinery  of  three  principal  mines  on  the  Comstock 
lode,  and  the  scarcity  of  Water-supply  in  California,  affecting  both  the 
placer  and  hydranlic  mines,  and  also,  to  some  extent,  the  quartz-mines 
of  California,  many  of  which  are  dependent  upon  stamp-mills  run  by 
water-power.  The  scarcity  of  water  did  not  however  amount  to  a 
a  drought,  but  rather  to  a  shortening  of  the  working  season,  an  effect 
-which  was  aggravated  somewhat  by  the  extreme  cold  of  the  early  part 
of  the  year.  , 

From  the  best  attainable  authorities,  I  estimate  the  product  ot  gold 
and  silver  in  the  United  States  for  the  year  1876  to  bave  been  as  follows, 
in  United  States  coin  value : 

_  ,.,      .  $17,753,151. 

JTal,f01m'a 40478369 

S,Tad"-. 1,750,000 

Idaho '  „ . „  (.-a 

Oregon  and  Washington Atr'* 

""f""1 £137,688 

„,      V 5,302,810 

S-0lora,d0: 325,000 

Hew  Mexico ?    '     0 

A"zof 500,000 

Allother  sources 

74,817,506 
ven  in  the 
be  found  a 

of  1875. 

connected 


The  authorities  upon  which  this  estimate  is  based  are  given  in  the 
respective  chapters  of  the  report,  and  in  the  appendix  wUl  be  found  a 
statement  of  the  prodnot  of  former  years  compared  with  that  of  1875. 

The  most  striking  new  developments  of  the  year  were  those  connected 
with  the  great  tonmaa  in  the  California,  Virginia  Consolidated,  and 
Ophir  Mines  on  the  Comstock  lode.  Besides  these,  the  State  of  Nevada 
furnished  several  other  important  discoveries,  such  as  the  bonanza  of  the 
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Northern  Belle  Mine,  in  Esmeralda  County,  and  the  new,  large,  and  rich 
ore-body  found  in  the  Eberhardt  and  Aurora  Mine,  in  White  Pine 
County,  at  the  greatest  depth  yet  attained  in  the  mines  of  Treasure  Hill. 
From  Inyo  County,  California,  the  discovery  of  rich  argentiferous  lead- 
ores  is  reported  in  the  New  Coso  district.  It  is  affirmed  that  one  of  the 
mines  in  this  district  is  the  famous  "Gun-sfgh:  lode,"  so  named  because, 
according  to  a  legend  current  for  many  years  upon  the  Pacific  Ccast,  it 
was  first  discovered  by  a  party  of  famishing  overland  emigrants,  who 
melted  silver  out  of  the  outcropping  ore  to  make  sights  for  their  rifles, 
but  who,  being  obliged  by  want  of  food  to  leave  the  place,  could  never 
find  it  afterward.  The  search  for  this  lost  lode  his  been  prosecuted  by 
many  a  prospector  during  the  last  twenty-five  years,  and  it  may  be  con- 
fidently predicted  that  if  the  mine  now  declared  to  be  the  true  "Gun- 
sight"  should  fail  to  prove  "  fabulously  rich,"  its  identity  will  be  at  once 
denied,  and  the  zealous  pursuit  of  the  genuine,  original  deposit  wiil 
begin  ag-;in;  for  it  is  only  by  its  fabulous  richness  that  this  vein  will  ever 
be  recognized. 

The  San  Juan  region  in  Colorado  has  been  steadily  growing  in  impor- 
tance during  the  year,  and  is  evidently  destined  to  become  the  seat  of  an 
active  and  productive  silver-mining  industry,  including  smelting  as  well 
as  amalgamating  works.     Some  of  the  districts  yield  gold. 

Of  improvements  in  the  metallurgy  of  the  West,  Iwould  mention  par- 
ticularly, as  a  considerable  advance,  the  introduction  and  extended  use 
of  water-jackets  around  the  smelting-zone  of  lead-smelting  blast-fur- 
naces. This  is  specially  advantageous  in  Utah,  where  fire-proof  mate- 
rials  are  of  indifferent  quality  and  very  costly.  The  jackets  are  usually 
of  cast-iron,  but  wrought-iron  ones  have  been  introduced  at  several 
works.  The  danger  of  explosions  caused  by  the  formation  of  steam  in 
the  closed  jackets  first  employed  has  led  to  the  construction  of  such  as 
are  partly  open  at  the  top.  There  is  undoubtedly  a  loss  of  heat  in  bucu 
appliances ;  but  it  cannot  possibly  be  so  great,  in  lead-smelting  at  least, 
as  to  counterbalance  the  great  advantage  of  preserving  the  interior  lines 
of  the  furnace,  prolonging  the  campaign,  and  decreasing  the  serious 
item  of  cost  in  repairs.  With  the  view  of  diminishing  the  waste  of  heat, 
it  is  customary  to  ran  the  water  through  tuyeres  and  jacket  just  fast 
enough  to  keep  it  almost  boiling.  Hence  thedanger  of  steam-explosions, 
which,  as  I  have  said,  is  obviated  by  using  jackets  not  tightly  closed. 

This  principle  of  cooling  by  means  of  water  the  surfaces  of  metallur- 
gical apparatus  exposed  to  the  highest  temperatures  is  one  of  the  most 
Important  in  modern  metallurgy.  It  is  destined  to  complete  the  revolu- 
tion in  that  art  which  the  Invention  of  tlio  Siemens  furnace  inaugurated. 
The  latter  invention  madeconstant  high  temperatures  feasible  in  metal- 
lurgical practice;  but,  although  in  the  Siemens  furnace  the  heat  is 
concentrated  upon  its  work  and  measurably  directed  away  from  the 
furnace- walls,  yet  its  intensity  is  so  great  as  to  make  repairs  of  the  fur- 
nace frequently  necessary.    The  cooling  of  all  these  parts  and  of  the 
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hearth-walls  of  iron  blast-furnaces  with  water  is,  in  my  judgment,  almost 
certain  to  be  the  practice  of  the  future,  and  to  constitute  the  solution 
of  what  has  been  called  the  problem  of  fire-proof  materials.  That  is 
to  say,  we  are  to  meet  the  high  temperatures  of  modern  metallurgy,  not 
by  inventing  new  and  even  refractory  materials,  but  by  effectively  cool- 
ing and  thns  preserving  the  apparatus  built  of  such  materials  as  we 
have. 

An  interesting  application  of  this  principle  has  been  made  by  Mr. 
Steitz  at  the  Saint  Louis  Smelting  and  Refining  Works,  in  the  cnpella- 
tion  of  rich  lead  upon  an  iron  hearth,  kept  cool  with  water,  instead  of  a 
hearth  of  bone-ash,  according  to  the  immemorial  practice.  This  improve- 
ment offers  several  advantages.  Much  labor  is  saved  in  the  preparation 
of  cupels.  There  is  no  danger  of  losing  the  charge  through  a  defective 
cupel,  or  by  unskillful  handling.  There  is  no  difficulty  about  drawing 
off  the  litharge.  Above  all,  there  is  no  chauce  for  a  dishonest  workman 
to  steal  fine  silver,  for  the  silver  cannot  be  cupelled  on  the  iron  hearth 
to  perfect  fineness.  That  can  be  done  on  a  bone-ash  cupel  only,  the 
porous  material  of  which  absorbs  the  last  portion  of  the  litharge.  Hence 
the  argentiferous  lead  is  cupelled  with  successive  additions  of  lead  on 
the  English  plan,  until  the  full  charge  is  on  the  iron  hearth  and  has 
reached  a  certain  degree  of  fineness.  This  is  then  removed  to  a  bone- 
ash  cupel,  and  refined  in  the  ordinary  manner,  the  superintendent  or 
other  trusty  overseer  being  present  throughout  this  final  operation. 
When  the  cnpellation  is,  on  the  other  hand,  carried  on  upon  an  English 
bone-ash  hearth  throughout,  it  is  possible  for  the  workmen  at  any  time, 
in  the  absence  of  the  overseer,  or  by  the  connivance  of  a  corrupt  over- 
seer, to  allow  the  bath  to  become  fine,  abstract  a  portion  of  silver  from 
it,  and  then  resume  the  regular  addition  of  lead,  leaving  no  trace  of  the 
robbery.  The  stealing  half-refined  bullion  from  the  bath  on  the  iron 
cupel  is  au  operation  to  which  no  workman  is  tempted,  since  it  is  nearly 
impossible  to  dispose  of  sueh  material  without  detection,  almost  the  only 
buyers  of  it  being  parties  who  would  at  once  be  able  to  trace  and  witling 
to  report  the  theft.  Mr.  Steita's  very  useful  improvement  will  doubtless 
be  introduced,  sooner  or  later,  in  alt  silver-reduction  works,  unless  its 
continued  use  in  practice  should  develop  some  disadvantage  not  now 


The  complete  and  interesting  system  of  metallurgical  processes  ad- 
ministered at  the  Boston  and  Colorado  works,  in  Colorado,  is  fully 
described  and  illustrated  in  the  present  report,  which  contains  also  prac- 
tical hints  of  importance  from  trustworthy  experts  concerning  methods 
and  apparatus  now  in  successful  use  in  the  Wrest.  The  professional  gen- 
tlemen to  whom  I  am  indebted  for  these  chapters,  as  well  as  those-who 
have  contributed  to  the  statistical  and  descriptive  account  of  the  mines, 
are  named  in  connection  with  their  contributions  in  the  body  of  the 
report. 

In  view  of  the  circumstance  that  this  report,  like  several  of  its  pred- 

Ho^byGoOglC 


I         MINES   4HD   MININO   WEST    OF    THE   ROCKY    MODNTAIHS. 

re,  contains  a  number  of  chapters  which  have  appeared,  or  will 


appear  as  papers  in  the  Transactions  of  the  American  Institute  of 
Mining  Engineers,  I  think  it  well  to  repeat  the  explanation  made  in  a 
previous  volume,  that  the  authors  of  these  papers  prepared  them  at  my 
request  and  without  expense  to  the  Government,  on  condition  that 
thev  should  be  free  to  lav  them  before  the  Institute  also,  as  a  special 
and*  professional  pnblic,  while  the  council  of  the  Institute,  in  which  the 
copyright  of  all  papers  is  vested,  has  pursued  the  wise  and  liberal  policy 
of  permitting  their  free  publication  for  the  benefit  of  all  persons  inter- 
ested in  such  subjects. 

Since  this  report  is  the  last  which  I  shall  have  the  honor  to  submit 
to  the  Department,  I  take  this  opportunity  to  renew  my  thanks  to  the 
large  number  of  my  professional  colleagues  and  of  other  citizens  to 
whose  cordial  assistance  the  value  of  this  series  of  publications  is 
chiefly  due.  The  means  at  the  disposal  of  the  Commissioner  woald 
have  been  ludicrously  inadequate  to  his  work  without  snch  coopera- 
tion. Even  this  hearty  and  general  aid  has  not  fully  supplied  the  lack 
of  a  thoroughly  organized,  paid,  and  responsible  corps  of  reporters. 
But  I  think  it  may  be  said  that  no  public  documents  have  ever  been 
prepared  at  so  little  expense  which  contained  so  much  information  of 
practical  importance  to  the  Government  and  the  country.  I  am  Justi- 
fied in  believing,  also,  that  these  reports  have  been  influential  m  pro- 
ducing and  advancing  improvements  in  mining  and  metallurgical  prac- 
tice by  which  much  money  has  been  saved  to  those  industries. 

My  sincere  acknowledgments  are  due  also  to  the  Treasury  Depart- 
ment, and  to  the  Director  of  the  Mint,  since  my  work  was  placed  under 
his  supervision,  for  the  enlightened  support  extended  to  me  in  the  exe- 
cution of  such  plans  as  the  means  at  disposal  permitted  me  to  form.  It 
is  not  without  regret  that  I  terminate  the  public  labors  represented  by 
these  eight  volumes.  I  trust  that  in  this  form,  or  a  better  one,  the 
work  may  be  resumed  by  other  and  abler  hands ;  and  I  shall  be  well 
content  to  have  contributed  something,  however  imperfect,  to  the  prog- 
ress and  prosperity  of  the  country  in  that  department  to  which,  by  pro- 
fession,  I  am  attached. 

Very  respectfully,  your  obedient  servant, 

E.  W.  RAYMOND, 
V.  S.  Commissioner  of  Mining  Statistics. 
Hon.  CHAS.  F.  COKABT, 

Acting  Secretary  of  the  Treasury, 

Washington,  It.  C. 


..Google 


rP-A-K/T    I. 


CONDITION  OP  THE  MINING  INDUSTRY. 


..Google 


..Google 


CHAPTER   I. 


CALIFORNIA. 

Mr  W  A  Skidmore,  of  San  Francisco,  who  has  been  for  many  suc- 
cessive years  mv  deputy  in  this  Brute,  Lias  manifested  this  year,  as  here- 
tofore, great  zeal  and  industry,  coupled  with  skill  and  tact,  in  the  col- 
Vctioii  of  materials  for  my  report.  His  efforts  have  been  seconded  by 
the  friendlv  cooperation  of  many  gentlemen,  whose  names  are  men- 
tinned  with  due  credit  in  the  following  pages.  In  addition  to  the 
BtatementB  Of  this  chapter,  some  industrial  and  commercial  statistics  ot 
California  will  be  found  in  the  chapter  of  miscellaneous  statistics  at  the 
end  of  this  volume.  .  , 

The  product  of  bullion,  as  given  by  Mr.  Valentine,  superintendent  ot 
Wells,  Fargo  &  Co.'s  express,  was  as  follows : 

Gold  dust  and  bullion  by  express •  •**»  843, 010 

By  other  conveyance '  «w'  tos 

Silver  bullion  by  express ; >■'■> ' ._';; 

Ores  and  base  bullion  by  freight itV6J,Lt* 

Total,  (coin  value) 17> 753' m 

Soch  details  of  production  as  conld  be  obtained  by  correspondence  or 
personal  inquiry  will  be  found  under  the  heads  of  the  respective  coun- 
ties     The  water-supply  for  placer-mining  was  m  general  detieient. 

Of  new  metallurgical  processes  which  have  attracted  attention  dur- 
ing the  year  in  California  I  need  say  little  in  this  place.  The  most 
;  mious  is  the  Frver  process,  which  has  been  passing  for  many  months 
tIiroti<'lic\-perim'eiiUl  stages  in  works  erected  for  the  pur,. ose  near  Grass 
Valley  Probably  much  has  been  claimed  for  this  method  by  enthusi- 
astic reporters,  Which  would  not  be  seriously  expected  of  it  by  its  man- 
aaer  and  owners.  So  far  as  it  is  not  kept  secret,  it  embraces  simply 
Loa-tin-  and  amalgamation,  and  has  been  applied  chiefly  to  gold  ores. 
The  roasting' is  elected  in  a  peculiar  water-jacketed  furnace  or  kiln, 
with  a  removable  bottom :  the  amalgamation  i  akes  place  m  a  cylinder,  or 
*ot  of  cylinders,  set  radial  to  the  axis  of  revolution,  like  tbe  spokes  ot  a 
wheel  It  is  said  also  that  a  heavy  die  or  loose  piston  slides  from  end 
to  end  of  the  cylinder  as  it  revolves,  thus  crushing  or  grinding,  as  well 
as  mixing,  the  pulp.  Reports  of  results  from  numerous  small  lots  of  ore 
tested  in  this  apparatus  have  been  extremely  favorable.  That  such  re- 
ports however,  are  not  trustworthy  indications  of  the,  working  value  ot 
a  new  process  has  been  abundantly  shown.  In  tbe  first  place,  both  par- 
ties to  such  a  test  are  frequently  interested  in  a  favorable  result:  the 
ore-owner  because  it  may  lend  new  value  to  some  hitherto  refractory 
and  unprofitable  material ;  the  process-owner,  because  it  may  enlarge  the 
field  of  his  operations.  They  may  be  sincere  *and  honest,  but  they  are 
sure  to  be  sanguine,  and  to  overlook  rather  than  take  pleasure  in  detect- 
ing slight  indications  of  trouble  or  loss.    In  the  second  place,  the  con- 
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ditions  of  such  a  test  are  usually  overfavorable  to  the  process.  No  ac- 
count is  taken  of  the  wear  of  machinery.  Often  surplus  labor  and  fuel 
arc  employed,  and  always  greater  care  is  bestowed  than  would  be  the 
case  in  steady  running  on  a  large  scale.  The  results,  moreover,  are  com- 
pared with  "  the  ordinary  process,''  a  vague  term,  which  usually  means 

III-    ih<IIi...|    ilu   ii...    -l.itlV   Uliil    i>U    Mlllill-ir    lii.iti Tial.i    |>lel ■;   t-.    I[k< 

test.  I  have  frankly  expressed,  as  an  individual,  in  another  place  my 
doubts  of  the  advantages  claimed  for  the  Fryer  process — doubts  based 
upon  the  apparently  ineffective  and  costly  ronslin^-apparatus  and  upon 
t lie  apparently  unnecessary  devices  lor  securing ;i  " close"  amalgamation, 
such  amalgamation  having  been  frequently  cllected  already  bv  simpler 
arrangements,  and  having  usually  cost  more  than  its  admitted  advan- 
tages would  counterbalance.  The  test  of  experiment  is,  however,  the 
best :  and  as  Mr.  Fryer  is  continuing  to  perfect  the  details  and  opera- 
tions of  his  works,  it  would  be  both  unnecessary  and  ungracious  to 
judge  him  in  this  report  upon  a  priori  grounds. 

Another  process  which  is  said  to  have  attracted  much  notice  in  Cali- 
fornia is  the  Miudeleff  process  for  treating  copper  ores.  The  process 
proper  deals  with  oxidized  ores  only;  but  the  inventor  purposes  to 
bring  out  also  a  special  roasting- furnace,  by  means  of  which  he  can 
suitably  prepare  sulphides.  The  reduction  is  to  be  effected  by  light 
hydrocarbon  procured  from  illuminating-gas,  by  means  of  which  the 
copper  will  be  reduced  to  the  metallic  state,  to  be  subsequently  extracted 
and  refined.  The  objections  to  the  plan  are  that  a  direct  smelting  of 
oxidized  ores  to  black  copper  would  be  cheaper  and  simpler;  that  the 
reduction  by  gas  would  include  the  oxide  of  iron  as  well  as  of  copper, 
leaving  iron-sponge  in  the  ore,  which  would  greatly  complicate  the.  sub- 
sequent treatment;  that  if  gas-reduction  were  practicable,  carbonic  ox- 
ide would  be  much  cheaper  and  probably  better  than  hydrocarbon ; 
and,  finally,  that  the  process  offers  no  advantages  in  treating  very  poor 
and  sulphurous  ores,  which  is  the  chief  direction  in  which  Improvements 
are  needed. 

QUICKSILVER. 

The  annual  report  for  1875  of  Mr.  J.B.  Eandol,  superintendent  of  the 
NewAlmadeu  Quicksilver  Company,  presents  so  complete  a  view,  nob 
only  of  the  operations  of  the  company,  but  also  of  the  conditions  of 
quicksilver-mining  in  California,  the  nature  and  amount  of  expenses, 
and  the  course  of  the  market,  that  I  quote  it  and  the  tables  which  ac- 
company it  with  slight  condensation  only. 

The  net  receipts  for  the  period  named  were: 

From  salea  of  *  13,353  flasks  of  quicliiil  v.t 8661  657  77 

Vnmi  mi vjm.es  on  (,inc.]^ilv,?r  consi«n.-il   57]l>00  00 

Iron)  ijitnvsi  ;in<!  (liscoiiuiH  on  depi.-i:,  :,:•■]  |.i:i'  liases ■'.  :i')l  (it; 

From  routs  and  privileges S()''.M1  11 

From  jiriilit  on  iimi  trials  sold '.'.'.'.'.  ]'.'>■£)  ?;! 

i'loiii  "(mil  lands,  profit  on  wood  Cut. ','.'.','.  a'  iUii  71 

From  credits  to  New  York  office  for  materials  and  supplies  purchased  east        %  846  50 

Total  netreceipts 749,076  81 

Balance  cash  in  hands  of  the  manager  to  the  company's  credit,  December 
31,  IBM 15,364  99 

Total - 7^4,441   80 

*  Includes  30  flasks  lcial  lj_v  i:rv  in  Virginia.  JSi  v. 


..Google 


CONDITION    OP    THE    MINING    INDUSTRY — CALIFORNIA.  5 

The  net  expenditures  during  the  year  were  r 

For  materials- and  Hidppliea - ¥V'!'-'"  ti 

For  mine  pay-rolls.  --- f,--"l'~.\   o'j 

For  hacienda  pay-rolls Zk'm.1  i% 

For  improvement  pay-rolls Si' So  ] '■ 

For  miscellaneous  expenses  and  taxes !'-"'-  J'.' 

For  miscellaneous  property 4><y"  ™ 

For  woodlands l'iCa  14 

Total  expenditures - 5?,-'?5?  SI 

-'o  New  York  office,  including  premiums  on  exchange l.ki,  («;>  »l) 


Total  disbursement* -■ ------     700, 0*4  07 

Balance  cash  in  hands  of  in  an  ago  r  to  the  company's  credit  December  31, 

1875 • M' 457  73 

Total 764,44180 

Compared  with  last  vear,  the  net  receipts .  8740,076  Si,  exhibit  a  decrease  of  |181 .966-99; 

tin-  net  expenditures,  im:J  ruling  remittances  to  New  York.au  increase  tit  «,,[■>■■■  <'S 
and  the  sales  of  qoiiskisilvr.i-  ivpmi.cd  were  13,353  flasks,  of  76*  pounds  each,  netting 
*c;i;[,t;r>7.77,  against  8815,320.72  for  9,475  flasks  sold  in  1874. 

The  quicksilver  on  hand  December  31,  1875,  exhibits  ;l  decrease  of  Mj.VJ.'J,  tbo  or.;, 
■easeof  ^OOSH.du:  m:iic-ri;iK  ami  supplies,  an  increase  of  $14,374.81 ;  cash,  an 
„.„!■  Si!Ui[!-i.71:  a  total  ncl  increase  of  assets  to  (be  amoi.nl  el  ftlll,29fi.l... 
ine  improvements  made  at  !  lie  mine,  and  furnaces  were  on  an  extensive  scale,  and 
of  ncharaelc-r  toaddiarjleh  to  t  lie  lvalue!  I  V,'  capneil  V  of  the  wotks.  A  ll.'.v  criiline, 
lij  liv  Sill  was  erected  :ii.  I  Sic  h'andol  shaft .  the  iron-Had  furnace  mentioned  m  I  lie  Un- 
report was  completed  with  condensers,  roofs.  &.c.  and  started  in  operation  ut  a  total 
cost  of  .S]!>.T-J7.;!!!.  No.  5  furnace  was  altered  to  roast  tierras  without  the  expense 
nod  dclav  of  making  them  into  adobes,  the  plans  were  prepared  inr  a  in- v.  luinne,, 
for  the  same  obicol.' with  a  daik"  canncil-y  of  Sid  loos,  nod  the  condensers  Inc  the- same 
were  partly  built  :  work  was  commenced  on  nn  iron-clad  furnace,  the  duplicate  in 
every  respect  of  the  one  now  working  so  successfully,  and  new  condensers  were  added 
to  the  scvcalnld  iornaces,  winch  were  abo  implied  by  i  he  pnnon-nl  inn  ot  fines,  in- 
creasing hendil  of  chimney-shaft,  &c.  Anew  boarding-honse  was  limit  at  the  haci- 
enda (o  replace  one  destroyed  In'  an  incendiary  lire,  and  tin:  number  oi  tain;-,  reser- 
voirs, (Inrocs.  hose,  and  pin.*,  for  projection  against  tiro,  were  increased  and  niade 
more' efficient.  The  abrogate  of  these  cxneneituies  for  the  current  year  weru  foSJ,- 
tKid.5i".  showing  an  increase  of  $7,331.58  over  1874. 
The  following  is  a  statement  ol  the  amounts  expended  on  the  several  works : 

Hoisting-engine,  pumpiiiK-co'iir,  jVmneSnt  ions,  &C ;-":', 81",  "!-t  'W 

Sheds  over  planilla.s   at  Hay  tunnel  and  Deep  Gulch  tunnel  and  house  on 

Mil  ,. 1,504  oh 

B^i"::;.::'.:":..:..... g»« 

13, 125  67 

FOR  THE  HACIENDA. 

-clad  furnace,  No.  7 *U,~w  So 


30S!  411 
1,902  61 


ln>n-clad  furnace.  \u-  0 

Tierras  furnace,  No.  H 

AlteriaK  No.  5  to1iernv.  fi.roace ■• ■\1'b  << 

Woollen  condense;  -    N".  5 I' uii   k« 

Brick  condense!*,  N>  5 'Si  n? 

Flc.vaiingehimncv.  No.  5 »™  U7 

Brick  tower  and  flu.rr.Nne.  1  and  2 1,^  ™ 

Wooden   condense.-.  \o.  1 .- ™™ 

lion  condensers.  !N..   I'..... ■  1,  <;»  -^ 

Prolongation   of  flue-,  Noe.  It,  4,  aud6.. ■>■  ■"'■|  ^ 

Adohe  store-house ™™  ™ 

Coal-sheds .£«  ^ 

Roofing,  ore,  and  ri-rnm  chutes •«'  »" 

Tanks,  llnmes,  how,  and  pipe ^.  ■■'•_'  '* 

Boarding-house d,  ulu  4') 

Total 39,524  89 
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The  total  earnings  and  expenses  of  the  mines  for  1875  were  as  follows: 


From  13, 64 8  flasks  of  quicksilver,  the  production  of  1875 5680,567  37 

Of  this  quantity— 

11,50:1  flasks  were  sulil  at  current  market  ru'es,  in:! ting 586,937  37 

l,-<->-l  llasks  are  ^oiififfi'.ciL  In  Thomas  Jlcll,  esq.,  upon  which 

Advances  have  been  had $57,600  00 

And  it  is  estimated  that  tho  amount  realized  over  ad- 
vances will  be 26,685  00 

— 84,285  00 

171  flasks  are  on  hand  ;il.  Ibo  Unci.. ■rub,  estimated  value 7,695  00 

30  ilii-lis  were   destroyed  by  lire  at  Virginia  City,  October  20,  1875, 

and  are  credited,  estimated  value 1,650  00 

13,648  Osaka 680,567  37 

Oic-acoonnt    increased 2U,0y*  GO 

Kent-  ii!ni  piii  ilci^t-H — 20,241  41 

Miscellaneous  sources.. - 5, 161  00 

Total  net  earnings 726,069  37 


Hacienda  pay-rolls 57,181  23 

Mine  pay- tolls 324,577  21 

Miscellaneous  cspi  i  i;«,  inc  Iodine  tastm 26,539  65 

Miscellaneous  property 4,700  84 

Materials  and  suppbo.s  musumed  f"r  current  u«e  of  minus  ami 
furnaces 92,715  63 

505,714  56 

Leaving  net  earnings,  1875 320,354  81 

Deduct-  for  diilcrence  In;-!  ween  estimated  vsjl-.ic  of  1,700  flasks 

on  hand  December  31,  1871,  and  amount  realized 23,929  60 

For  30  flasks  destroyed  by  ike - 1.  fiiO  0!) 

S4.579  60 

Balance  to  credit  income  account  1875 195,775  21 

Compared  with  1874,  the  production  of  quicksilver  exhibits  an  increase  of  50  per 
Cent. ;  in  the  quantity  sold  of  this  year's  product .  an  increase  of  75  per  emit.,  and  the 
amount  OU  hand  December  31.  2,055  Husks,  an  increase  of  205  flasks. 

The  net  valne  of  the  quicksilver  product  of  ];-?4.  after  d.-duci  ir,;r  for  overestimated 

value,  of  quantity  in  band  at  close  of  that  year,  averaged  JfiW.SOJ  per  flask,  and  de- 
diLi'-!.ii'jj,r  JVoni  the  evpeuses  tie  increase,  in  ore-aceouut  anil  a.monuts  to  credit  of 
rents  arid  miscellaneous  sources.  its  cost  was-  s-ir>>."  per  desk.  Tbc  product  of  1875 
shows  a  net  value  of  ^i'XfM  per  Husk,  with  a  cost  of  &:l:!.72  per  ilask  ;  11. is  exhibits  a 
<ieclir.e  in  net  value  of  f-lH.9-!~  per  thisk,  or  50  per  cent.,  accompanied  by  n.  decreased 
cost  of  SI0.13  per  ila.sk.  The  course  of  prices  for  quicksilver  was  rapidly  downward 
for  the  fii't-t  quarter  of  1*75,  and  low  prices  were  current  for  I  he  remahuh  r  of  rlu-  year. 
The  appended  statement  gives  the  highest,  and  lowest  prices  per  pound  in  Han  Fran- 
cisco, a-  i-hown  by  our  sales  accounts  for  the  several  uionHis  of  the  year,  and  table 
No.  1  of  this  report  sbov.s  changes  of  prices  in  Lviakui  and  Now  York  for  the  same 

Il.^t^t.  Lowest. 

January $1  55  $1  55 

February 1  40  1  40 

March 1  «0  0  70 

April 0  70  0  65 

May 0  65  0  65 

June 0  7(1  0  65 

Julv 0  70  0  70 

Augnal  0  70  0  70 

September 0  75  0  65 

Octnlicr 0  m5  0  70 

Novel,. ber 0  70  0  65 

December 0-0  0  624 
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Opening,  $1.55  per  pound,  equal  to  $11S.57J  per  ilas.lt. 

(lo.sin-,  "ij.l^i  per  pound,  equal  to  $47.81  per  II ask. 

)l-m  -.'<-.  Jd!.:!iis-pci pound,  equal  to  S?u.7fi  per  flask  ...      „. 

On  the  company's  product  for  the  year,  13,648  flasks,  the  difference  in  price  is  equal 

L''rVcViits'for  the  m-oat  decline  in  value  are  to  be  found  in  the  except lonndy  l.i^h 
nric»s  ruling  in  1873  and  1874,  which  slumlord  the  wo.ktni;,  and  incrcaHcd  the  pro- 
.Uiflioiw.f  iVi-ne^il.  l.h.U:  tiine'in  operation,  anil  led  to  the.  discovery,  Opening,  and  de- 
veloping of  many  new  mines  throughout  this  State 
Tfio  afiTesate  production  of  tie    .piicksdver-mines  in  (\ahfornia  for  18,5  iBesti- 

mafdlifW lad.-,  leanest  IStivblla^  for   '^'''      Tke.  incased  ., limber  nt  ■..I..'.., 

and  consequent  in-Live  cmpe-iiion,  favored  ami  accelerated I  the  fall  m  pnee,  which  it 
;..  ,„  |h,  ].„  „..|  ];;ll]  mr-v  touched  the  lowest  point.  Many  of  the ;  new  mines  nave ,  dis- 
continued operations,  finding  no  profit  in  prevailing  prices,  and  it  is  believed  l  hat  i  hi, 
small  produce™,  taught  by  the  expo,-i, :noc  c.t  iho  pas;  yv.,r,  ■.yi.l  be  ess  eager  to  force 
the.  ,:i  „  »L  an  arlie;,'  thai  does  not  deteriorate  with  ugo,  and  for  winch  a.  <hi:,-,iml  ;u, 
,,.:  in  -  ,  Hois  certain  to  arise.  While  rrl.  e,  we,,  t:i  Il.lk,  it  w.t,  .o^Hle  to  make 
sales,  eseept  in  small  lots:  thus  iHirsharc  of  sales  mr  the  hv;4  quarter  o  1  ::,■■  v,a.  '  .:)" 
nnlvl  I'll  tln-ks.n,-r,i;lllku.ksic,si[  h:,i<  the  number  car:  led  over  ironij^  ,n„d  lie: rchno 
theproductof  1875  only  found  a  market  when  prices  woreh.v  L  or  tin,  last  quarter  o£ 
tie- u-ar1  he  ^,,,p:mY\  share  otrho  sab,  i-portod  was  4,Go4  flasks,  and  on  the  31M  De- 
cember the  torn!  ■iH.nt.t  v  or  .piieksily  r  held  bv  Jlr  lvlk  at  home  and  abroad,  for 
joint  account,  was  2,907  flasks,  against  2,816  flasksat  the  same  time  hist  year.  During 
l  he  nasi  v-ar  the  exports  I..  China  wcce  lj-.ltfi  flasks,  agamstl  200  for  1874,  and  were 
(■■■>.'  'percent,  of  the  total  export*  reported   by  sea.     As  <p,icl;iilver 'is   used  by  the 

i..;;.',,  alni.M  exdarively  fbi  the  JmUiiii  rfvemilion,  of  which  their  make 

commands  the  hi-hesf  price  ami  latest  sale  throughout  the  world,  on  ace it.  ..1     to 

rtn.iTier.ir.i.'.iivaml  rich  and  dnrnldo  color,  if  may  be  that  the  selection  of  an  intelh- 

:'!,,  o:,!,,'.!.],',! .n,h  ami   o.l.HHu,    „1  ndy  of  their  inc!  bed  ol  manufacturing 

if  would  enable  the  company  In  esl  abli-di  improved  works  lor  the  making  of  veriml- 
[,„  at  ike  hacienda,  employing  Cbimse  labor.  The  duty  on  quicksilver  having  been 
removed,  and  that  of  85  per  cent,  left,  on  vermilion,  the  onesnonoi  ,  li us  converting 
■■  portion  of  nieooieksdv.-r  product  Is  wonky  of  attention  at.  1  lie  present,  time. 

It  appears  from  tho  official  reports  ol  the  Idtia  oiiieksdvei-mme,  in  KraiD,  Austria, 
that  for  the  years  IKd.  b-71.  and  lh7:J  there  ivas  an  average  annual  manufacture  at 
tint  nine  of  Mi  Ions  of  qrieksil  ver,  er  1,4(14  flasks  of  7GJ  pounds  each  and  5^6"  tons 
of  sn'iiber'  into  oG  '-'  ■  tons  of  vermilion,  which,  in  comparison  with  the  year  1HM», 
vasV,,  (iiTinc,.  d.eivasoii,  (he  annual  production  of  HI  Ions  of  vermilion  The 
,nse  for  this  decreased  p.-odnct.ion  is  said  to  lie  in  the  steady  nsein  the  pnee  of  qmok- 
sdver   anting    ibe  three  veins  named  above.      As  quicksdver  has  rapidly  declined  m 

,vU  ,  ,i„- Ik",  i^s:.  vein,  it.  is  v,rv  probable  (bar  their  production  of  vermilion  will 

!»!■.  inc.,  it  sod,  they  evidently  finding  it  more  profitable  when  prices  are  low  to  market 
their  quicksilver  iu  the  form  of  vermilion. 

The  ores  produced  at  the  T$ew  Almaden  mines  in  1875  were  116,048 
cargas,*  equal  to  17,407  .Viie.  t0DS  ,lf  cleilued  ore  of  a11  quallties- 

Of  this  quantity  there  were  produced : 

Ores  from  the  Old  Mine. . 


13,  237 


Ores  from  the  San  Francisco <J,  384J 

Ores  from  the  ('era  IJlauca. r£,i 

Ores  from  the  Enriqueta,  &c £**2 

Ticrras  from  the  mines - 7  qio 

Tiemis  from  the  dumps li'nsn 

Terrero  from  the  dumps 16> JM 

Total 11(i'048 

The  cleaned  mine  ore  and  mine  tierras  are  estimated  to  be  about  one- 
filth  of  the  total  quantity  of  stuff  brought  lo  the  aurrnce;  therefore, 
the  expenses  attending  tlteir  production  include  the  extruHion  and  re- 
moval of  a  much  larger  quantity  of  waste  vein-matter,  winch  bus  to  Re- 
examined and  passed  over  the  planillas  or  cleaning-floors,  and  the^roelc 
""""A  carga  is  a  Mexican  load  of  cleaned  ore,  ready  for  the  furnaces,  weighing  30(1 
pounds  avoirdupois, 
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mined  in  the  dead-work  of  sinking  shafts,  running  drifts,  &c,  is  also 
nil  brought  to  tlit:  surface,  the  ground  in  all  oases,  where  it  is  required, 
being  well  timbered  and  carefully  looked  after. 

The  following  statement  gives  the  expenditures  for  labor,  as  shown 
by  mine  pay-rolls,  for  the  year  1875 : 

Miners  for  ore  by  the  carga $137  537  (n 

Cleaning  ore  by  the  carga 13' 811  69 

Tenwo  ore  by  the  carga , 18'335  01 

Tierras  ore  by  the  carga ]l'  i'Sf  90 

Transportation  by  wagons  by  the  carga 4' 149  89 

Yardage  by  contract  and  rock-drills  75,^2  00 

Tiinbermen  and  miners  by  the  day. 15,  7:10  ;>.(. 

Tramming 27*322  31 

Skilled  labor  and  laborers Ki'  125  56 


Foremen  . 


■!,:.i.j2  (10 


Total 324,577  21 

Compared  with  the  preceding  year,  these  pay-rolls  exhibit  a  decrease 
of  $4,435.26;  the  amount  for  yardage,  as  in  previous  vcars,  includes 
powder,  fuse,  and  candles  furnished  by  contractors  and  paid  for  as 
labor.  The  average  cost  for  mining  and  cleaniug  ore  was  $5.73  per 
cytrgii,  or  81.15  per  carga  less  than  in  1874,  and  the  cost,  of  tern-ro  anil 
tierras,  as  compared  with  the  same  year,  shows  a  decrease  respect  ivelv 
01  20  cents  and  7  cents  per  carga. 

The  number  of  meu  engaged  iu  the  work  of  the  mines  during  1H75  were  equal  to 
Hii  iivciii.u.-  dai-ly  lores  oi  4o7,  and  an  average  of  75  were  employed  :n  ils<:  I  larieiid;!, 
m.ikui-  ;i.  total  oi  :,:;:>  men.  Of  i  he  number  at  t  he  min,s,  ;,i.j  ,vcre  Chinamen,  of  whom 
l.nr  i..w  were  employed  at  tl.o  Hadeudu,  tis  while  tji-bor  could  lie  osed  to  hotter  advan- 
tage on  in rn  ace- work,  &e. 

The  outside  mines,  other  than  the  San  Francisco  and  Cora  Blanea,  gave  bat  little 
ore,  n3J£  cargas  being  their  product.  Work  was  discontinued  at  the  Enriqneta  mine 
Jit  the  end  el  March,  the  pnee  of  qniukhilvor  not  ciitonrngiiij;  further  yuoMiecliie'  at 
a  point  bo  remote  from  onr  general  work. 

For  the  Hacienda  (reduction-works)  pay-rolls  the  expenditures  were 
$57,181.23,  as  follows: 

^Dfal ■ $33,609  33 


A  dnl  >(',■; 


3,991  21 


Furnaces .....'.'.'.'.'.','.'.'.'.'.'.     151821 


Kail  road 


3.  758  To 


TotaI 57,181  23 

The  general  expenses  named  above  embrace  a  large  amount  of  work 
done  for  account  of  the  mines,  and  the  railroad  charges  are  for  the 
transportation  of  ore,  tierras,  &c,  from  the  mines. 

Six  furnaces  were  in  opera  ( inn  from  January  to  March,  when  the  continuous  furnace 
wxsjiut.  in  line,  making  seven  furnaces  nmniu-  I'm  the  renin  indci'  of  I  he.  year,  execut- 
ing stops  for  repairs  and  alterations.  *       '  r 

The  furnace-returns  for  Iflf,  gjvo  the  following  result : 

Nomber  of  furnaces  in  operation ..  7 

Vi nilier  of  charges*  made .'  \  301 

Number  of  tons  mine-ore  roantiil 3  918A°° 

NnrnheT  of  toiiri  terrei'd-oi  ■    -   .  -:,  ..  '".'..'...  '  2  ]<¥)<-'■■■ 'ri 

"  For  the  purpose  of  making  comparison  wi(h  iu  mac.  chants  of  former  years,  the 

qualms  "1   '"■■  treated  in  -  ..  ,•  1:11... us  f-:::i.n-«-  is  r.-i  i,...i,  ,1  .,    :'  ;„.r  in m! 

to  36  average  charges  of  No.  6. 
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Number  of  tons  tierras-oro  roasted '■''-.  l';  ■;',;;' I; 

Number  of  tons  total  ore  rousted 1  .",.>.■:;..- ;!-;;, 

Co,t.  of  fuel"  per  ton  rolled £l-  ;]•.;..;, 

Co-r  t>f  la.bor  per  ton  roasted frl.  "1  ,;,:■„■ 

Cost  of  labor  jnnl  fuel  per  Ion  roasted.-- <?''■  ■'■'. ''.".. 

Number  of  flasks  of  tinicksiher  produced  from  mine-ore 9,924 

Number  of  Disks  of  quicksilver  produced  from  ierroro-ore 1,150 

Number  of  flask*  of  i|  nl.-k-,i  l\-.:r  produced  irom  t'.erras-oro 3,467 

Number  of  flasks  of  iplicksilvcr  produced,  tuttll „''!';''" 

Average  yield  of  ijuieksi]  ver  per  too  of  in Ine- ore— V.&*8  per  cent ■ .  I !''!  ,■,.:,,  p' minis. 

Average  viold  of  quicksilver  per  [on  of  terrero— 2  per  cent 40        pounds. 

.Avenge  yield  of  quicksilver  per  ton  of  lierras— 1  per  cent 20        pounds. 

Avera-e'vield  of  quicksilver  per  Ion  of  nil     :1. '.!:.!  per  eont Ofi-ft",  pounds. 

Averimo 'vield  of  n  n  ickfci  Iver  per  too  for  mine-ore  and  l.errero— 13.92  per 

cent... IS&iVo-  pounds. 

Compared,  with  1874,  the  al«iv«  results  show  a 

Quantity  of  mine-ore  roasteil . 

Quantity  of  tierras-ore  roasti  d      


Total  increase 3,  82G&% 

The  furnace  pereenta ge  for  all  ores  worked.  :}.;::!,  was  a  (ruin  of  -&,<  per  eent.,  and  the 

mine-ore  and  tcrrero  together  exhibit  n  jjaiu  ofa.fi:.;  per  eent.  over  1-71.  The  in- 
crease, in  percentage  and  amount  of  ore  worked  is  largely  duo  lo  [lie  successful  opera- 
tion of  the  continuous  furnace,  No.  7, i  of  which  i  lie  record,  as  well  as  tbe  (timidity  nj 
ore  produced  and  roasted  monthly,  with  pcrcoutnjrcs.  &(■,,  in  shown  in  tables  Nos,  fi,  (i, 
and  7  annexed  lo  Ibis  report,  to  whioh  reference  i.s  made,  as  also  to  liihles  Nos.  7,  H, 
and  !..  which  present  the  compncniive  cost  per  ton,  Ac,  in  ike  old  and  new  furnaces 
for-  the  year's  work.  Of  the  l.olal  Mruace-produet  —  l;S,r>41  ilnsks--t.he  old  Inninecs.  s;v 
in  number,  frave  r>,f;W  llasks.  and  the  new  com  unions  furnace.  So.  7,  -avc  7,il::  flasks, 
tbe  latter  niimsiif/  only  ten  months.  The  average  cost,  per  flask  made  in  No,  7  was 
K,  ceids,  and  per  Ion  of  ore  worked  it  mi«  .*!  Vil  for  furnace  labor  and  fuel.  .No.  ti,  the 
largest  aud  best  working  furnace  of  the  old  stylo,  produced  -J., -do  flasks,  al.  an  average 
cosi  for  furnace  labor  mid  fuel  of  .-■■-'.Sit  per  ilask  and  if^.kt  per  ton  nf  ores  woikod, 
while  No.  4.  a  fair  representative  of  (,|e  oilier  five  furnaces.  pt"'l,.iecd  til.J  flasks,  at  an 
av,;i-a"e  cost  per  fl-ssk  nf  s'J.l^  ami  S:j.4  1  per  Ion  of  ores.  Tins  last-mimed  immare  was 
onipl'ivcd  for  ilie  first  ipm.il  er  of  the  year  on  mine-ore  and  terrem,  with  liie  n  quired 
(pinuuivof  adobes  (lierras)  lo  mal.e  the  necessary  tines  in  I  be  furnace  lor  tbe-  Jive  pas- 
sive of  "the  [lame  and  fumes;  the  best  results  oMninetl  were  in  January,  at  a  cost  of 
S:}.1"  ma-  ton  of  mai.eiial  treated.  No.  fi  [ornacc  was  ensiled  on  mine-ore  «-tii  ntlnbeij 
for  lines  in  Jannarv  and  t'ebrunry,  al  a  cost  of  £J.0"i  and  ■■■'.tit  per  Kmof  stud  worked. 
The  most  lavorahie  returns  of  I  lie  open-tinm.  of  the  old-style  furnace  for  tbe  year, 
compared  with  I  tie  average  of  No.  7.  drives  an  advantage  for  the-  latter  of  $  1.41  per  ton 
over  No.  4,  of!  cents  per  ton  over  .Vo.  fi,  in  addition  to  a  better  percentage  return. 

Tin'  erection  of  a  second  iron-clad  furnace  of  the  same  class  and  capacity  of  No.  7 
bus  been  com  men  ceil,  and  ii  w :  11  be  completed  in  March  next.  With  the  two  coat  in  li- 
ons furnaces  111  tons  of  mine-ore.  can  bo  pr-.pcrly  treated  per  day  of  21  boars,  ami  as. 
I  be  cost  for  labor  lor  1  ho  doable  (iimidit  v  roaslrd  will  be  increased  only  fid  per  cent., 
the  ave.r;ij<ooosl  per  ton  worked  will  then  be  st.44.or3o  cents  le.-st  ban  the  present  cost. 
A  trial-far  mice  for  continuous  treatment  of  tierras  as  they  come  from  1  he  sere,  ■!:>.  v.,iii- 
on!  wo r kin «f  into  adobes  or  stamping.  1ms  been  co  molded  and  put  in  succrs-d'u!  oper- 
ation, roasting  HI  tons  per  day.  or  ililO  torn,  per  month,  v,  bile  nor  more  I  mm  12<:  ions  of 
adobes  could  be  ronsled  in  the  fiirnaee  monliilv  previous  to  t'le  chaise  made  hy  winch 
No.  o  furnace  was  altered  into  the  trial-furnace.  A  lafjte  doable  tniuaee  on  the  same 
principle,  with  a  capacity  of  M'.i  tons  daily,  is  now  under  way.  and  tiie  two  will  give 
us  a  locLi-desired  improvemcir  in  the.  bundling  ami  roasriiov  of  low-.^rndo  ores. 

The  three  new  furnaces  will  enable  us  to  treat,  twice  the  ipiaality  nf  ores  ronsled  in 
1*7.",  or  Xii.C'f'fi  tons;  and  as  it  is  e.siimated  flml.  I  he  i|nantitvof  licrrasin  Hie  old  woik- 
iinrs  of  the  mines  and  on  Hie  .lumps  is  abont  ir,0/mO  tons.llierc  will  be  mi  diaicu.ly 
ki'keepiii",'  all  tile  furnaces  rnriiiini;  on  full  time,  for  which  object  it  will  lie  necessary 
lo  make  adobes  for  the  live  furnaces  of  the  old  style.  

•To  the  actual  quantity  of  wood  consumed  K>  per  ia:ni.  is  added  lo  cover  waste,  de- 
preeiaiion,  Ac.,  and  is  included  in  this  cost. 

'  Mluilt  aft  cc  the  pirn  of  a  furnace  erected  a  I  Ibo  lioya^  .Imperial  Quicksilver  Mine  of 
Idria,  Austria,  in  lr>71,  by  lierr  Adolf  Kxeli.  jirincipal  n:ii:liLir  icana-er,  wh.li  imuldic-i- 
tioas  and  improvements  nn::^.  steil  by  the  experiences  of  Now  Almaden. 
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Tabic  No.  10  apponded  to  tnis  report  shows  the  cost  of  tierras,  their  transportation, 
tualdnj;  into  adobes,  and  roasting  in  tin;  oil!  furnaces,  to  average  $ii  per  ton,  trailed. 
Willi  quicksilver  at  tii.l  cents  per  pound,  tlio  prolit  is  uqisai  10  1,1m  eost-.  In  the,  new 
tierras- furnaces  it  is  estimated,  based  on  tin;  working  nt  the  trial-furnace,  tli.it  tin) 
coat  per  ton  treated  will  not  exceed  A:M'J,  including  com.  of  lien  as,  ia  an  spoil,  a;  inn.  fuel. 
labor,  &c. 

In  addition  to  the  quicksilver  produced  by  the  furnaoen,  13,341  flasks,  t.ho  sluicing 
of  oirl  mortar,  lutings  oi'  condenser- dom>,  dirt,  it..  ;<avc  Ki7  dusks,  makim-  a  iolal  of 
lii.liHtl.isks. 

For  this  the  costs  were  as  follows : 

Hiicienij  a  pay-rolls 857,181  23 

Mine  pay-rolls 324,577  21 

$381,758  44 

Materials  and  supplies OS,  715  63 

Miscellaneous 31,210  4!) 

505,714  56 
From  which  is  to  ho  deducted  : 

Increase  in  quantity  of  or  lis  on  hand  at  the  furnaces $20,098  GO 

Keceipts  from  rentals  run!  miscellaneous 25,403  40 

45,502  00 

Net  cost 460,212  56 

or  $33.72  per  flask,  against  *-l:',.S5  for  like  items  in  1874,  a  doorcase  of  $10.13  per  flask, 

Thofurnaee-reeorilHslujwtbatintlie'iJ^vojir-i.eeuiirin^freniJulvl.lK'Ii.t.filleeiinihi'.r 
31.  I*?<1,  hut  omiMim;  the  period  from  October  30.  l.-MH.  to  January  31,  1-lil,  -2,%  years, 
iv  lien  I  lie  New  Almailen  mines  Mere  closed  I  limne'i  iil  :e;.iriini.  liie.  (nod  net  ion  of  qulek- 
Mlver  from  ores  mined  on  the  rnmoa'irs  proper!  v  bus  lieen'a  tola:  of  nihkHM  )\j-kn; 
ad. .in-  tin)  produol  of  1»7;~>,  1 3,(14--  ilnsks,  die  a;::;:e-ii;e  is  iii'iur.3  lla-ks  of  7i;~  pounds 
each,  or  4(j,3il3,65'.,i  pounds  of  quiek.-ilver.  Toe  details  of  t.iiis  furnace- work  will  be 
found  in  table  No.  11. 

At  the  com  men  cement  of  1870,  the  mine  maybe  said  to  cuter  on  a  new  career  of 
prosperity,. so  far  us  the  prospectus  of  an  increased  production  of  ore  and  an  improved 
method  of  treating  it.  in  larger  quantises,  al.  a  les-ened  expense  is  considered.  The 
i]iie>t.inii  of  price-  is  one  of  demand  aud  supply  thai  lime  will  regulate,  undoubtedly 
to  the.  advantage  and  profit  of  the  mines  ilia!  continue  in  operation,  and  maintain 
their  connections  willi  consumers  at  home-  aud  abroad. 

From  tbe  tables  appended  to  Mr.  Kandol's  report,  1  select  the  fol- 
lowing: 

Flttetuali/ntx  in  jjWiv  (yV/.'rir.v-iiJriT  during  1hr  year  1.875. 
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Id 
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1 
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I  M 

T5 
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10 

a? 
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90 
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Statement  of  the  progress  and  expenditures   made  in  the  Hacienda  tunnel,  New  Almaden, 
during  the  year  1875. 


Paid  for- 

il'iiil'iNa- 

|d 

Cost  per  foot 

-1 

Time. 

M.M'liLllil. 

Labor. 

>Wr 

*y 

'  ski  h 

Mil,-  70 

l^ns  if 
1.4.113  115 

'  79B  36 

(9,  473  01 

11,24*   13 
2.*  19  M 

a.iUG  in 
a,  una  4; 

'J,  3111  711 
!i,  737  3., 

2.  177  11! 

103 

131 

1351 
04 

103 

1 191 

HJ    73 

9  44 

19  93 

li  iiJ 
13  47 

9  01 
10  63 

Total  «unt  with  midline  drill* 

1-3,  ;ir>3  :i;> 

1:1,  354  l.i 

35,  307  93 

1,0-OJ 

11  43 

11  LI) 

S3  43 

540  01 

L  137  li3 

Si 

OliO  57 

68J 

eoj 

■3D  '!■' 

17  91 

ti 

Total  coat  idtb  band  labor  . . 

3,411131) 

7S3ttl 

■1  Ml,  !■.. 

175 

111  51 

4    14 

3.1   liri 

15.17^  7e 

i:i,ii-o  ;<i 

1,  '35  j  j 

IS  56 

10  00 

as  40 

Labor  includes  two  engineers,  rnuuiTij; 
limr  truriinitiis,  rime,  of  hi  nek  smith,  mac  hi 
miners  and  i.uo  trammers  on  Jiitrul-Jiitior,  i 

Mate-rials  include   furl,  oil,   li-lns    niU 

llOT-       X,f 


>mpressors,  four  drillnien,  fnur  assistants, 
ist,  and  carpeoters  for  drills,  and  twelve 
th  time  of  tiniberruen  and  blacksmith. 
,ir-pipe,  steel,  explosives,  exploders,  tim- 


Statement  of  Ike  number  of  tmrgaa  and  tons  of  ore  of  all  qualities  reduced  and  flasks  of 

q>< i<-!;*, Ii-rr  /.roduinl  at  Xvw  At>aaden  Mine  in  1875. 


i) 

| 

J 

Si 

u 

Month*. 

e 

a" 

1 

Total 

ri 

K 

3 

£ 

B 

K 

B 

I1 

ti 

J 

irebrnarf.'";.";;;"; ::;;;: 

ii  ' 

.Ions 

July " 

Allgnst 

Si'pliilillKT 

1,770 
1,9061 

1,8931 

1,-1-n- 

4,100 

7,7631 

Ton*.    P 

audi 

in:o 

«, 

,. 

sso 

S,  813 
2,160 

■J.  (i  Id 

1,016] 

1,  15:'. 

5.580 
5,973 

*  1,01 
H]  1137 

600 

<ii;-0 

,^'l':i 

...... 

f'.iii 

1.  100 

i  !-",..„., 

j\uY«lll>(-|\ .'.'.'.....'.'. 

Pceemhcr 

B,  BBli 

8,584 

l|553i 

i.  i-Ji.' 

.-;  K  1  i 

i.sar 
1,391 

oiiii 

l.-JOi, 

as 

T°tala ■  — ■ 

SO.  1214 

14,01,.-,, 

i:-  ■l!-"' 

1:13. 1;;Vj 

15, 553          200 

1J.S.11 

107 

,3,01. 

sen  tags  of  all  reduce, 

The  following  table,  compiled  from  three  given  by  Mr.  Raudol,  ex- 
hibits the  comparative  efficiency  and  economy  of  tliese  furnaces.  Of 
Ihi'Kt',  >"o.  (i  is  provided  with  Fiedler  condensers  and  a  Root  blower,  its 
described  below,  and  Ho.  7  is  the  new  continuous  furnace,  to  which 
reference  is  also  made  below.  It  should  be  remembered  that  No  7 
was  running  but  ten  months,  having  started  in  March.  Its  sun,  nontv 
is  apparent. 
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CnntjmraUrp  flaUmnit  of  tin:  ,:!trss  ttnd  quantity  of  ores  burnnl  hi  fitriiaris  Xos.  4,  6,  and  7 
diiriiiii  lh<:  yrar  li'iu,  mrli  the  //rmattti/ft  uml  t.itmhir  of  fiaxku  produced,  the  cost  of  labor 
and  fuel,  also  the  east  per  flask  produced  and  per  (un  of  ore  worked. 


Class  and  quantity  of  ore. 

YI.1,1 

jf  quicksilver. 

4 

4 

4 

1 

~ 

"8  J 

•S 
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1 

No.  4 

v  sx  00 

13,310  00 

mc  oo 

i  n  ml 

■1,-1!    (11! 

?-n  -'■■ 

as 

The  following  is  a  statement  in  detail  of  the  working  of  the  new  "  iron- 
clad "  farnace,  No.  7  : 


Flasks  produced. 

1 

1 

fj 

Hi 

Months. 

1 

4 
1 

3 

M      h 

Ml.  BOO 

;■  ■    .'00 

".    .        OH 

-.  1 .  '00 

t  ■  -.  Ill) 
;''.".iuii 
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■na 

658 

i,oes 

SI 

as 

55 

4W 

pea 

R98 

6. 65 

&3i 

sot 

SO) 
Ml 

1 

04 

5,888 

Furnaces. 

| 

i 

1 

1 

1 

i 

ii 

Furnace  No.  1 

:.  '   J 
13,500 

66,000 
111.  O.'i:. 

firf.  n;o 
in;  in." 

KiJ'.COO 

i 

978  00 

(40  00 
40  00 

«.«o 

533,400 

■ 
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44,450  adobes,  13  pounds  each  =  533,400  pounds,  or  266£J8g  tons,  of  tierras. 

Ticrras,  cost  at  mine $1.53iperton,or  t9.20per  1,0W>  adobes.. 

'Ihtciih.  I]:iii:';mrt:«inn. 3tij  jin-tf-    —       ■    '■      ■     '  '    ' 

A61obee.makii>£  .-- - -in  ™>*», 

Adobes,  handling 


CiilcuLiting  the  vitUlof  qiiinlciiilver  at,  1  per  o* 

Leaving netmuruiii  t'rniir  im-  f  rlmti3  .. 

Or  for  21  eljarjiiiH,  iu;b  niriiitb's  ":-    ' 

At  {percent.,  the  puili:  r.T  1 

it  j  per  cent.,  the  profit  per  l_ 

Viilnr  nf  (|.iic:ii.i!v,-]ir,„iiir.eflri  percent.,  In  112  per  tan  of 
■■-■■■■  is  »6  pert™  -" 


J'H.IiL-iiy 


taper  pound, $C  p( 
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,^       .    e  I'll   J,       .,     ....a  .■  una  o,   ,,,o  3,,„1 .'Li-Li  Hi..  ..II    , - 

ateo  at  the  same  bcgl,,,  IilllI:  preei„„Hl,-  for  the  purpuse  nl  sunphi,,.,  with  w„|,.,  la- 
comnre.„r.  „f  th„  bottom  tunnel,  bolt  tog„l„  ,  „„„.,,„,  ,,  ail0„t  M  000  g£V, Jot 
v,  .it.., .    v .,  „„  |,  pi]„.  I, ...is  ],,.„i  these  tanas  toward  the  furnace-yarn,  and  is  connected 

..  in.  b,„  1 1.  ■  li  [„|,  ,s  „  „„h  supply ,„ght  hydrants  distributed  through  ,  he  ,„,,)  „„,,  ,,1,  ,•', 

srortn.™Afi'.,„,,ssr°  "*•""""  *°y  """"""  ^"  b»  ""•■ m  "•  m"M 

on^C™,!'"1'',  1?,  "%'  i."  dl™«  ««•  »*,ea  «°  "•  »''">"!■  eihting  water-worto, 

on  the  uo.lhees,  side  ul  lie,  creek led.  „l  („,l,„]u,.,i  i,,,-,.  ,-  [„.,„.  j„  read!,,,.-  i.,r 

„,,,•  emergen,.,   iiiul  t|,,;  „,„.,,  ,.„„,,  „„d  sheds,  all istrueled  ,,f  „ and  scattered 

iu.,  lie.,,,,,     I,,  which  add, terns  are  continually  being  ,n,„l,,  „,,,  „„„-  ,,„„,, |,.,,.| ,  -„,,, 

:„n,|,a,'ed,..ithl„rn„.i.years,  as  a  few  small  tanks  the,,  e  veil, i^eeie  all 'dr.,  ,,.,,, 

lore  ait  of  proper  repairs.  ^ 

Tin,  .ii.eoeery  of  rich  bodies  of  ore  in  the  "  Cor.  Blanon,"  wbioh  ia  isolated  from  tb. 

..,,       „„,„.    ,:,,,  ,,,■,,  ,  ,,.,,,  |    ,..,,,,,, ,„,,,„,.   ,,,.,,..„;  |  ,,,.,!   ,1,,.  , ..,,,,,,;:,,,,  ,,|.  .,  ,,;,. .,,,,. 

Xantei*. ,*e "  ,     f  °'»'«-     1  '  1      1    r    nB  1,1  which  ia 

s,l„.,l..d  .,,    ,  point  where  ,,„■  , „  I  ,„„,„-„,  joins  rhe  „„„l,   made  road  ;  the  Ore  and 

nerrasaic  the,,  shoyeled  into  the  cars  of  the  main  railroad,  and  distributed  in  the  usual 
way     A  new  wagon-read,  leadmg  through  the  farming-lands  of  the  company,  waseon- 

..  „l  l.l.ig,,-,  eh.,  „n,|,ly  ,1,,.  i.m.ipany  \y,;l    ivd.v,,,,,!  tlinhns,  lagging,  &c,  for  the  use 

y    i  ,..,,.„„,     l,,,e  r.,,,,1  nl„„.,..„,  1 1„.  distaeee  Me,,.,,   , liffereni  point,  and  the 

.„, ee. In  rues,, lerably,, in, I  enabled   l.he  e, ...elms  l„r  ,i„ ,,  h, ........     p,  driiyor 

the  same  at  the  usual  rate,  as  the  gain  in  time  l,y  i  he  lb, id,,,,-  „i  Vl.e  „ ,,  ■,,„. „,,,,- , ,, 
one  trip  „  week  tor  each  team      Without  this  road  all  lie,  ,,,,,,.,.1,,:,  „„.„„,„„,,  »,,„,,, 

nr,*,™Sr?bl.  "Server1  P""'  "  ""■  "™~°'  »■*—  ~-  -i.'».  -« 

J  great  nee,,.,,,,  and  a,  ■„„„   „  ,„„„,rial.  could  be  obtained  a  new  bullon,'.      ■„' 

begun  and  opened  dnneg  Xevea,!,,,,  1,,.,.  Although  an  e.,ldili„„„l  budding,?,,  I,„ 
need  aa  a  dormitory,  ,,,11   have  to  be  erected   here,,!,,.,,  lie,  „,,,:,.:„,,.  .,„   ,  ,,  7,.,i,l„.,l 

££3  ™'ia*,'",™,'<li''S™antfo,A  '",  "»*«'■«  '"'  •»IhS  ad,*.,  was  con 
sli.e  ee.  1-1  fMt  in  leg,!,  end  :,0  feet  wide.  The  slart.eg  ,,C  ti.e  i,„„-o,„,Hbn,  „.,. 
whteb  nearly  absorbs  al  ,h„  „„„,.,„, ,  i,,,,,  ,„„  eld-a.yl.  f.rnace.  for  the  „,,.„,'  ,,' 
adobe,  and  terrero  ore.    To  meet  ties  n„.r,,„-e,l  ,l„i,i„„,l  „  e„  „!  „„„„„, ,  „f  ,„| ,  ?,.,i 

imouiU   reo„i;SS   S?  "™~*'  "  ,"  ""  old  "">•  ™!  E»™f  adequate  to  , £  ,„. 

..in  in I.  ,,.,,,,,,1,1,,,,  „e,y  y,,,r„l„„„e  was  built.  The  eo„!,h„i,  b„,a.,l  p„„,„||, 
at  the  lire  of  the  forater  hotel,  had  to  be  entirely  rebuilt 

ri,efluenie,ili,„„„l   as  ee,,,,,,,,,,,.,,,!  in  last  year's  report,  serving  as  a  eoedueior  for 

ho  fume,  of  No,  3, 4,  .n4  6  furn^es,  and  ezte,,,!,,,.!,:,,..,,.,,  ,.,,,],,.,  ,,,,,!,,.  , 

the,,  ,  I. e  „„.,„,„  eh,,,,,,,,,.  „,  „„,,  r,,,-,,,,,,-,.  „„  completed  early  ,a  the  year.  The 
e;  .•,-,„  i,„„„l  .,,, ,  „5  tne.eb,-  all  the  wood  formerly  e„„„„„„,  b,  ,!,'„, l,„„gl„J.a,e-ohln,- 
'.'■'  ''  .".»« ly.i'artially  real,.e,l,l„„i  ho  additional  t,a,e  gained  for  the  condensa- 
tion o    the  mercur.al  and  other  obaoxion.  y.pors,  before  their  exit  to  the  open  air  iXs 

Irulin.  ,'i,"  ": !''"'  '"'"  """■'," ''  ial">i";l="«   "■"  es'iei,,,,,,,  „f  „li   the  other  nne. 

S   -, r       ;    ,':,:i  '"  ■■  ,    ,,"  «™ nW°,°a~  ~™l»»»'.  '«  *°-  »  '"'"a™,  mentioned 
,1S,ya|7,T.r.7ldPitS 
e?.Sd2SbSai:f  M  ^**-^«"W.Sli£M 
Tiv.,  In  idr  (..«■(;!> .,e!i«li7J  r,..,.t  wide,  12  feet  lc.ng,  and  91!  fecit  hi2h,  an-1  two  briok 

which  was  started  or,  Maveh  4  1^1,1,^  prove,,  ,„  li;i,  „,,;  .,,,;v  :li]  ,,„.  „,,„„,„,  ., ,.,, 
.  vp^J-Ll  l .»■„  n.niH-il,  and  whi^h  led  to  its  cor, 9tr action,  but  bas  surpassed  all  of  these, 

Kinpj  ,~!i<,,s   rlu,  !l.,t.si:»logintnof  Ha  ;idvaiitai;<^  ;unl  sutor^t-s  is  fully  vierLinl 

A  !,,]■-,■.  w,),1!l^l,:i,n!l,:.ns,.r.  Ki  vi n-  -u, ; id,! i.l.im,;il  c luiiriiasr-M;.:,:^  „!'  'l.ii  in  mbic  r,.,.; 

rtlt"ritoCl/?rt,0'11tKe'    This  condenser  is  bailt  Vthe  same  plan  as  thofe 

'   '"'■'1,""  -X tl!"l;l""'     Jl"y*' '"">.i»"verfnllytbeirpllrpose,andonaccoitntof 

rfSnl Cbe?re83  *!'««»*"«>.'»>.  lability  of  their   ,»■,[-,■:.,'     a:,d    Lrr,u,    liul:,n   ,>f 

■;." ;'"1',::"'    I1  '^.k  !"  LlTlc,old.  b»<*  condensers,;,  ,h,JUw  ..up^.^ido,  whero^  convenient 

(.1  y,«,;l.i.;,l,l,-:  t,hr  lindi.-r  iv.,q  ci'ul.rii.rrs.     Tim  .,1,1    v,o,i,i„„   )]„,.„  ,.„rlll,.(:| :.,..  x«„.  , 

"' '    "~"  ~  witli  the  main  Alio  lcadin-  up  rlie  iiiuunriiin-sid":  to  I  ho 

ount  of  debility  and  rotteuuess,  by  now  rlucs,  and  in 
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order  to  give  mill;'  iorial  c. i: !■  Li-iisi ii j;--p pace!  for  these  furnaces,  a  largi;  brick  tower  was 
erected  on  the  hill-side,  into  which  Um  now  flues  land,  and  the  fumes,  before  passing 
into  the  main  line,  have,  to  traverse  [.In:  same.  Thu  gain  m  quicksilver  secured  liy  tliis 
additional  comleu,iu:;-spm:o  has  amply  paid  for  the  outlay. 

In  the  report  fin1  lust  year  nii-uliun  was  made  of  a  wooden  tower  erected  for  Nos.  1 
mid  2  furnaces  wiUi  apca-t  and  dov;nca-.f  shaft,  the  latter  supplied  n ith  a  spray  of 
water.  Tills  tower,  wii.li  w ;it «r-itrr;ii-i ■  ;i.-i n (-1  s t. ,  was  found  in  oprraic  badlv,  and  wa-  there- 
fore reuio\  ed.  Tin:  "brick  chimney  serving  as  oui  lid.  for  No.  -"">  and  i  lie  ir<m-(  lad  fun. nee 
«as  raised  from  its  original  heightof  ;>U  feel  lo  il'J  feel .  securing  (hereby  a  stronger 
draught  fur  tbo  ,;  Monitor."  Two  largo  si  mots  were  built  for  the  iron- (dad  furnace,  a:  id 
these,  as  also  all  the  oilier  oie-shools,  were  covered  with  roofs  in  order  to  keep  tin:  ores 
dry  during  tbe  rainy  season.  Two  netv  iron  condensers,  after  1'iedler's  patent,  were- 
pa  re  based  this  year,  and  connected  wil  h  a  Jioot  blower,  wbieh  Wits  driven  by  a  small 
engine.  Tins  apparatus  was  mil.  up  at  No.  G  furnace  cumleu-ers,  and  intended  to  with- 
draw from  tin:  furnaee,  after  I  lie  firing  had  ceased,  and  the  complete  roasting  of  the 
ores  secured,  any  mere  mini  \  apors  which  should  remain  in  the  mass  of  hot  ore,  and 
wbieh  won  id  be  lost  when  the  furnace  is  discharged.  Tbo  time  between  the  closing 
of  tiring  and  the  open  in;:  of  the  furnaee,  would  not.  give  time  enough  for  these  fumes 
id  pass  into  the  Ci  aide  users,  as  the  draught,  diminishes  rapidly  ai'ler  the  liring  lias  ceased. 
Tins  ex  perm  lent  has  been  a  success,  and  proven  that  an;  outlay  fur  tiiis  object  for  the 
other  furnaces  would  not  only  shortly  pay  for  it-elf,  but  showa  handsome  proiii.  at  lie: 
end  of  the  year.  The  foundation  for  a  new  iron  clad  furnace,  to  he  erected  this  year, 
was  laid  at  the  end  of  I  leceniber.  Nam  etnas  tests,  trials,  ami  e\  peri  men  ts  were  made, 
with  the  object  to  discover  some  method  of  constructing  a  continuous  furnace  for  the 
burning  of  the  tierras  and  obviating  the  great  expense  of  making  them  into  adobes, 
but  all  of  these  but  one  offered  too  many  objections  for  their  acceptance. 

There  was  only  one  experiment  "which  promised  success,  and  No.  5  furnace  was  changed 
so  us  to  allow  a  teit  of  its  merits  to  he  made.  This  proved  successful  enough  t.o  war- 
rant the  enlargement  cf  the  furnaee  for  a  trial  un  a  larger  scale,  and  on  the  :i-i|  h  of  De- 
cember last  the  furnace  was  stinted  once  inure.  The  rime  elapsed  between  that  day 
and  the  date  of  (bis  report  Ire.  been  too  short  to  form  a  conclusive  opinion,  hut  enough, 
has  been  ascertained  to  believe  that  no  formidable  oiislueie  will  interfere  with  its  com- 
plete success,  and  the  erection  of  a  furnace  on  I  ho  same  principle  is  fully  warranted. 

The  large  amount  of  tierras  on  hand,  and  I  bo  assurance  that  I  lie  mine  could  furnish 
as  many  as  GO  tons  per  day,  made  the  eon  si  ruction  of  a  new  addki"tial  fun  nice  for  ilio 
burning  of  the  adobes  an  iniperalivo  necessity.  I'lans  of  a  double  continuous  furnace 
for  the,  purpose  were  mado,  and  condensers  for  the  same,  designated  as  No.  B,  were 
commenced  during  the  year,  but  a  siieces.-.i'ul  experiment  with  I  tie  tierras  in  their  nat- 
ural state,  as  above  desei  ibed.  fun  ed  I  lie  abandonment-  of  tins  plan,  and  a  new  l.iorras- 
furnaco  will  take  its  plat,  ,  and  the  condensers  already  commenced  will  be  finished  fur 

the  same. 

Since  August.  1-7-1,  no  general  clcan-up  of  condensers  has  taken  place  until  Decem- 
ber, 1S7"j.  At  the  ilrst  clcan-up  mentioned,  and  more  .so  in  all  previous  undertakings 
of  the  same  kind,  a  groat  quantity  of  quicksilver  was  ibuud  jn  the  flues  leading  from 
the  last  condenser  U,  the  caiuiue;,  s  situated  on  I  he.  mountains  jurrou  tiding  the  furnace- 
yard.  The  construction  of  additional  condensers  wherever  it  "was  necessary,  during 
the  last  two  years,  has  shown  at  the  last  general  clean-up,  at  tbo  end  of  tbo  year,  a 
mist  sal  isfaciory  result,  and  has  proven  that  the  outlay  for  these  structures  was  a  wisa 
and  necessity  one.  as  hardly  any  quiet" silver  was  found  in  the  ditferenl.  dues,  ami  in 
their  whole  aggregate  length  of  .l.,-)U:.i  feet  Heaving  out  .joint  line  of  Nos.  fi  and  7,  which 
could  not.  lie  cleaned,  as  both  furnaces  were  in  operation  and,  are  continuous  in  their 
action)  only  six  flasks  of  quicksilver  were,  collected   as  t  lie  result  of  sixteen  months,1 

operations. 
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To  qniia< silver  and  ore  on  hand  per 
last  yearly  report,  and  cost,  nf 
quicksilver  and   ore  produced 

1733, 063  00 

27, 598  80 
a,  023  77 

59.300  00 

-       4,  882  81 

«75  00 

11,  *93  35 

9,  059  TO 

1, 130, 909  03 

By  balance  to  tbe  credit  of  in- 

aane-aecinoit.  January  1.IS75.. 

By  auks  of  quicksilver 

By  roots  ami  privileges 

Ey  materials  and  proprrty  sdd  .. 

"Itv  pi.'Tthiua  on  gold  sold 

l!v  ore  auburn! 

liy  quicksilver  on  band 

ii.:tt-:(ii:t  41 

To  mater inls  iLial   supplies  used  ill 

!.:>;■>  ;:i 

To  interest  on  funded  debt 

no. ,ni  is 

To  net  allowance  in  value  of  assets 
lit  Hie  ralne.  per  ir.  venture 

To  balance  to  tho  credit  i.t  E  i  .■.--..  l  ■  ^ .-  - 
account,  January  1, 1876 

3,301,135  55 

Hosted  by  GoOgle 
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Balance- sited.  Ili-cmber  31,  137']. 


j'.i'ii]  elide  and  niiuiDK  property.. 

Oinfi-iiLJc  unocl  stock 

Houses  and  lands 

911,047,675  GO 

71,  UilU  (1(1 

75!  1103  33 
"\]  ■>'•■■■■  ■_-■-  ■ 

54, 457  73 

ACS,  337  33 

!)i),37S  lis 

:;i':s-iM;b 

C.iyvt.il  ?(.>(■  t.  jiri'fiTrwlij!.  a 
Cpiuil  .-cock,  lamimiiii    5,  7 

;■?; 

t'.ii.i'iiiii.fi 

ooo 

"V  irpuiii  ["ilv  [iroperty. 

dicucs  1'..  itio-'lu?.  ni.iTiflgcr.  '■-.-h  .. 
David  Muhauy,  treasurer,  cash  and 

Materials  and  supplies 

Ore-account - 

in        il     ■   ulund            

Mi-n^lUm-uis  property .. 

1-J,  130, 909  03 

14130,9. 

The  followii];/  summitry  of  the  <i;;ii:k  silver  industry  of  California  is 
taken  from  tlie  Commercial  Herald  of  San  Francisco : 

The  quantity  of  qui  culver  produced  on  the  Pacific  coast  i:i  the  year  1375  amounted 
to  alionl  51,000  flusks.  In  this  estimate  is  ino'iuiled  ;m  allowance  ■  ■  *■"  500  flasks  made  to 
cover  various  small  lots  of  metal  ranging  from  Lou  in  lilty  flasks  each,  run  out  by  par- 
tii'sowniug  deposits  (i.[  limited  ex.tciitor  no:  yr\  much  opened  up,  and  who  have  mostly 
fn-«.:n  rei-iricjod  to  the  use  ot"  retorts  aloud,  This  is  wholly  the  fruit  of  California,  mines. 
None  of  t.lio  oilier  I'aeilie  Ski  res  or  Territories  have-  yet  made  any  quicksilver,  though 
r.innnhai  in  small  uuantiries  has  hwn  foiiml  i:i  sonic  of  them.  Tin:  total  productiou 
of  this  metal  throughout,  (he  world  now  reaches  about  100,000  ilasks,  of  which  Califor- 
nia is  at  iiresorii  uirning  out  fully  one-half.  In  a  few  years  more  (he  yield  of  this. State 
will  I.mi  likely  lo  greatly  exceed  f.liat  of  nil  tlio  world  besides.  This  commodity  has 
been  to  us  for  more  than  a  quarter  of  a.  century  an  element  of  large  wealth,  and  in  the 
aspect  of  its  indispensable,  use  and  late  high  price,  may  almost  lie-  ranked  as  a  royal 
metal.  Until  about  ton  years  ago  the  New  Ahnaden  mine  was  the  principal,  as  it  had 
before  been  almost  the  exclusive  source  of  quicksilver  production  in  California,  In 
1350  lien  vy  production  began  here.  '.»0,fn'iii  da^ks  having  l.n-en  run  out  that  and  the 
following 'yi'-ar.  ill  1335  the  quantity  reached  :il,8G:,'  flasks,  falling  to  Id, 533  fonr  years 
after.  In  1JG0  and  1361  the  mine  produced  nothing,  having  been  closed  by  injunction. 
In  1-02,  HI, 7(55  flasks  were  made;  in  13(1:1,  40,301,  and  in  18G5,  .17,194,  after  which  the 
yield  gradually  declined  year  by  year,  tin  ill  it  readied  its'  jifft'st  point,  9,034,  in  IS;  I. 
The  ore  from  thia  mine  yielded  at  the  start  as  high  as  30  per  cent,  of  metal,  but  after- 
ward, declined  with  sliirbt  flncl nations  nisi  LI  it  fell  to  -1.37  in  I  "73  and  ii.'Jti  in  1874,  all 
I  In;  lowerrnde  ores  being  included.  Of  tho  entire  world's  production,  England  takes, 
on  an  average,  alionl  .15,000  flasks  annually.  The  consumption  on  thia  coast  absorbs 
about  one-third  1lie  product,  leaving  the  balance  for  export.  The  quantity  used  here 
is  incrousiug  rapidly  every  year,  promising  to  keep  pace  proportionately  with  increased 
produet.ion,  oven  should  prices  remain  at  present  figures. 

From  1358  to  1370  the  prices  of  quicksilver  hero  ranged  from  40  to  55  cents  per 
pound,  averaging  about  47  cents.  For  tho  next  three,  years  t  he  average  price  was  It: 
cents:  in. 1871,  &07i,  and  last  year  about  80  cents  per  pound.  For  some  time  to  come 
Hie  price  will  not  be,  likely  to  go  much  above  75  to  30  cents,  nor  will  it  probably  fall 
below  55  or  GO  cents,  as  the  rapidly-increasing  demand  for  mining-purposes  will  pre- 
vent such  accumulation  as  would  tend  to  force  prices  downward,  while  the  great  ahun- 
duuee  of  1  be  ore  and  the  widely-di^tributi  d  nropririorslup  (■!  Hie-  mines  will  defeat 
romniuations  for  controlting  tlie  murker.  Owing  lo  the  extent  and  richness  of  i.ho 
ci  mi  a  5n  ['-deposits  on  this  coast,  and  i.ho  fuciiiiy  with  which  the  ores  can  be  uiiimid, 
quicksilver  can  be  made  here  with  fair  profit  when  the  price  does  not  fall  below  G  ■' 
cenla.  Herelofore  [ho  murkci.s  ol  the  world  have  been  affected  by  certain  speculative, 
intluenees,  ra'he.r  than  by  the  natural  agents  of  demand  and  supply.  Domestic  com- 
binations and  foreign  monopoly  have  kepi,  I  hem  in  a  state  ol  tension  or  relaxation,  as 
best,  sailed  (heir  purposes.  If  small  lois  of  quicksilver  were  thrown  upon  the  Loudon 
market,  tho  Ibu  liseliilds  at  ooee  depressed  prices  until  iliey  had  secured  these  lots  urn! 
checked  farther  outside  importations,  when  rales  were  again  advanced  to  former 
figures.  Under  the  enormous  product  ion  heron  Her  to  be-  made,  i  his  style  of  couf  rolling 
cither  the,  homo  or  foreign  niuikel  will  hardly  be  practicable.  The  exports  of  quick- 
silver from  l-;5!)  to  137-1,  inclusive,  anion ui  oil  lo  5il5,  !:lu  da-ks,  ami,  including  exports 
of  1875,  give  a  total  of  \';M,Wi  bask,,  valued  at  s[.l.y-n,5!.M ,  The' exports  last  year 
were  \'8,:iGij  flasks,  not.  including  several   thousand   tlasks   shipped  east  by  rail.     The 
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area  of  production  has  recently  become  so  enlarged  as  to  n  quire  Mine  detailed  notice 

of  tho  more  imnortuul,  *:  l  l  l  !  l;i  lit  v  locr.iili  cs  lately  discovered. 

i.e'-inning  at  tin:  most  northerly  peitit  in  tin:  Si  Lite,  where  I's!  imdod  work  is  being 
omulcd  on,  we  hud  a  number  of  parties  actively  engaged  Opening  up  the  rich  deposits 
that  (oca  long  time  have  been  known  t.)  exist  in  Triuil.y  County.  During  the  early 
duys  of  eohl-gu.!  horire.:  on  tin;  tioper  waters  of  the  Trinity  Kivcr,  fragments  ol  a.  lt:iii- 
m  ,'■■■-<■:  -i  loivd  rock  Mere  iiinnd  by  tiie  miners,  intern  li  Ned  with  Hie  goki-dusl,  its  wdght 
bain-  Hitch  na  to  prevent,  their  easy  sr;iii.r.ai  ion.  This  ''red  stuif,"  ho  called,  bothered 
Jii.-  Imrcsf  digger- not.  ii  lirtic,  inl  crier,  ng  wiih  t  heir  op. rat  ions  much  after  the  manner 
of  the  celebrated  ':h!ne  stuff"—  the  tieli  sulphurets  of  silver-  a!  ;i  later  day  vexed  a  ml 
bewildered  Corns!  nek  an!  his  companions,  when  working  hob  >w  the  great  Washoe  lode, 
the  tracing  up  of  which  led  ui'tcr'Aaid  to  (lie  discovery  of  tliat.  widely-famed  depose:. 
To  this  material— i he  red  sii'nhuret:  of  mercury  little  attention  was  paiil  for  many 
years,  no  aUemol.s  at  utilizing  h.  ha  vim.-  been  made  until  1  •■'.:<,  v.- lien  the  high  prices 
I.-!', ,:i!. deliver  induced  parties  in  commence  gathering  it.  in  the  wcr.iity  of  i:ie  locality 
row  known  ;:s  Cinnabar,  where  the  surface-soil  over  a  considerable  urea,  contained, 
these  particles  of  rich  ore,  much  of  which  iiad  been  carried  by  the  water  and  lodged 
along  the  adjacent  ravines.  Washim:  these  memos  with  rockers  aliordrd  ilir  riuu.ii 
cfii-.if  v.nj'i-H  for  some  lime,  when  they  linuhy  oinc  upon  thru  veins  from  which  tlc.-.o 
fiLOnnouisbad  escavd.aml  winch  v.  ere  Ion  ml  to  he  large  and  well  charged  with  metal. 
J'i  the  curly  psirt  of  l-'i.'i  the  reported  richness,  of  ibe-o  deposits  nt ;  eliit  ■'  1  the-  ma  ice  ot 
certain  >a:i  Francisco  canitalists  and  minors,  and  they  purchased  the  largrsi  am]  mosi 
promisimrciaitu  i:i  the  district,  und.  having  organized  nnder  tho  name  of  the  Altoona 
(.h:iel;s:lver  Compsnv,  proceeded  to  out  lit  it  in  lirst.-ra.ie  style.  This  mine  is  si  I  mi  led 
ftiauit  HO  miles  irom  Trinity  Centre,  and  onlv  IS  west  from  the  line  ol  the  Cahlurnia, 
-.ndOrcon  Ke.ilroa.d.  The  ore  occurs  in  a  regular  contact-vein,  lyin.Lr  between  serpen- 
tine nnil  sandstone.  It  varies  from  five  to  twenty  feist-  i:i  widih,  the  mains  being  a 
decomposed  sand-dono.  As  the  whole  of  this  mass  consists  of  workable  ore.  e;,rrvri_' 
1-nmiive  l.o  twelve  per  cent,  of  met  id.  this  may  bo  considered  one  of  i  bo  most  valuable, 
discoveries  oi  cinnabar  vet  made  in  the  State.  It  is  a  most  remarkable  tact  that  itie 
ci'ire  im-»  of  mate  rial. standing  between  tiie  wails  of  the  lode  is  here  removed  ami 
sen!  10  the  furnaces,  none  of  it  -,  h-hliea-  less  than  four  per  cent,  of  metal.  The 
surfe.ee  of  tho  vein  has  been  uncovered  for  a  distance  of  1U0  test,  showing  the  ore 
d-nosit  of  uniform  dimensions  throughout,  it  lias  also  been  opened  to  a  deptii 
ol' '  DO  feci-  by  means  of  tunuebng.  a.  second  tunnel  being  now  in  prourcs,  to  in- 
leiseet  it  at  a  ninch  greater  depth.  The  drifts  and  cross-cuttings  made  show  tho 
ore  on  tho  hover  keels  in  increased  volume  and  richness,  the  regularity  ol'  tho 
Mails  and  the  mauv  stringers  coming  in  pointing  to  continued  fertility  and  perma- 
nence, Tho  oro-bodv  also  undergoes  a  marked  expansion  with  depth  attained.  In 
running  the  lower  tunnel  several  blind  lodes  have  been  cat  of  such  power  as  |,o  raise 
the  uui7stion  whelhcr  the  one  already  opened  is  the  dominating  vein  of  the  series,  if, 
haloed,  a  mineral-belt  of  extriuildiruiry  dimensions  does  not  hen:  cross  tho  face  of  the 
mountain,  carrying  an  indefinite  nun. her  of  heavy  veins.  The  ore  in  these  lal.criii 
iiss-.ires  is'allol  nigh  grade.  \  arving  fioin  two  to  four  per  cent.,  some  rich  st  teaks  jtoni.e; 
us  "J . i l:  1 1  as  twenrv."  Coming  into  possession  of  this  property  in  July,  tho  owners,  run- 
niii" 'three  snuillrelor;-'.  m;ikii'g  from  three  to  six.  basks  per  day.  have  since  reaii/i  u 
over  >.:!■.>.(:« '»"'  from  the  nrudiior  of  then  quicksilver,  the  ore  for  supidyia;:  tin-so  retorts 
ha\  big  been  packed  a  distance  of  ten  miles  on  mules.  Llaving  constructed  a,  warnm- 
rii.-id  to  the  mines,  a  furnace,  has  since  been  erected  on  the  ground,  winch  is  now  opt-r- 
n:  [t.  er  with  a-  eaoaeil.v  to  run  out  ISuO  Husks  per  mouth.  As  additional  furnaces  wi !! 
nroVaiblv  he  boil!,  very  soon,  there  being  an  ainLadea.ee  of  ore.  there  is  no  oi  leulal  in,.' 
whiit  th.o  viohl  of  this  mine  may  bo  before  another  year  lias  passed  by.  The.  eotm  :ry 
herc  is  heavily  t.iuiheied  am!  iihonLtds  in  fine  streams  of  water,  iitiordiug  ev,.-ry  facility 
for  the  cheap 'operating  of  the  mines.  Mot  fur  from  the  Ah.oora  me  sjiuaie'.l  tiie-  mi:e-i 
of  the  lloiir.on  ("umpany  and  several  other  promising  claims,  some  of  w  hick  are  uiremlv 
miiiitlcd  with  reduction-works,  the  most  of  them  being  yet  of  limited  capacity,  run- 
uin.-  oulv  from  ten  to  forty  :!.!-.'■*  per  week.  On  tiie  most,  of  these  cluims  systematic 
wiiii  i-.  lieing  done,  and  there  ;s  hfilo  doabt  but  seme  of  them  will  prove  to  he  vaiua- 
1;!;:  [uouerties,  the  itistou  claim  being  considered  of  scarcely  iess  prospeenve  vain? 
than  the  Alioona.  It  is,  in  fact,  evident  that  a  very  impurtunt  quicksiii  er-lio.d  is 
aiiont  to  la:  opened  in  the  fat  north,  and  from  which  a-  heavv  contribution  to  tho  year: y 
out-put  of  Ihi's  nnualiiiav  bercatfer  be  looked  for.  The  ontlro  yield  ot  Trinity  Count  v 
the 'past  year  was  about  1.500  iuirdis.  which  amount,  it  is  believed,  will  lie  si\. 
fed  greater  next  \  ear.  Coming  suiil.li  from  Tciully,  the  nevt  (piicksilviu-proiliTe:!;;; 
locality  met  with  is  in  the  Coast  l-lau-e.  t.'oiusa  Ueimly,  where,  but  iil.tile  mote  thai, 
ll  vcar'ago.  much  aciivilv  prevailed  in  the  w;iy  of  prospecting,  locating,  and  develof 
ing  the  quite-  numerous  but  not,  very  bieivy  deposits  id'  cinnabar  there  occurring.  In 
eonsi  otieuee  of  the  decline  in  tho  price  of  this  met  a!  that  too!-:  p. nee  early  last,  year, 
this  act  it  ii\"  scon  abated,  oniv  two  or  three  claims  cent  inn  ing  ;ifi  erward  to  be  worked. 
During  thc'yoL-r  the  Abbott  Mine,  with  one  small  furnace,  turned  out  about  M.VJ  Musks, 
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the  liuekeye  made  about  50,  and  (he  Sulphur  Spring  100  flasks,  to  which  the  Tllgiu  and 
Miiiiu  elbei-  small  claims  added  perhaps  ik".  more,  making  a,  total  production  for  the 
year  of  425  flasks  on  account  of  the  i-i int;zi  in  this  county. 

In  Napa,  Sonoma,  and  Lake.  Counties  a  great  cinnabar- region  is  being  opened  up, 
although  tne  prospects,  considered  bo  bright  a  year  ago,  have  here:,  ion,  been  sonicwlui.t 
obscured  by  tins  declining  price  of  quicksilver.  Ttie  Rcdington  Minis,  the  ljir^OHE  pro- 
ducer in  itiiit:  section,  makes,  as  it  was  expected  ii.  would  do,  a,  good  showing  lor  the 
past  year,  having  taken  out,  during  i,-v,  :nunLh:;  .-id  aal  i  inning.  SU.-O  flasks  of  metal, 
their  furnaces  having  remained  inactive  for  the  iicst  two  months'  of  the  year  to  admit 
of  needed  alterations,  ami  iiciiil.ions.  Toward  Hie  do.se  of  the  yea.r  1  fit-  out -turn  was  at 
the  rate  of  over  1,000  flasks"  per  muoik.  an  fl.civi.e.nt  due  to  i.lie  more  effective  style  of 
furnace  introduced  for  treating  u  class  of  ores  diOictilt  of  successful  reduction  by  tiie.se 
formerly  Jo  use.  Six  furnaces,  capahlo  of  handling  120  tons  of  oro  per  day,  are  now- 
run  on  this  none,  tho  ore-supnly  lor  which  is  taken  wholly  from  tliu  Stopes  above  the 
ki'.n'J-i'Ciot  Is-ve!.  L'xploralion  is,  however,  kept '.".sell  in  advance  of  extraction,  tho  re- 
serves here  holding  ;i  two  years'  supply  uf  ore.  This  company  wens  [hriuiiTitis.  in  hav- 
ing a  contrail.  I  o  supply  '.'.'0  to  f.OU  Ikes  Us  per  month  during  1 -'?,".,  wilb  Flood  it  O'ilricu. 
ar  "current  market- rates  of  ipiieks.il ver.  Owing  to  their  pro.-iptsrous  financial  condition 
sit  the  beginning  of  Ike  year,  having  large  acciiuiuiat.ious  of  eash  brought  over  from 
I  la'  [ireeeiliag  ;,  ear,  tins  company  claim  l.o  have  been  able  to  disburse-  div  id  ends  during 
lsVTf)  to  the  amount  of  ,-:  IsiikiiUU,  besides  defray  ing  costs  of  many  important  improve- 
ments". Next  to  !  ho  Reding  ton  on  [.he  list  of  I  argoly-  producing  mines  iu  this  section 
stands  the  Sulphur  Tiauk,  in  Lake  (Jounty.  This  company  own  at  that  point  what 
promises  to  ho  very  valuable  dcjiosli.s  of  0ii::i;iliar,  the-  ore  being  of  good  grade  ai.d 
easily  extra d  cd.  i.'ko  mine  has  beisn  well  opened  and  out  lit  toil,  ;md  will  hereafter  be. 
able  to  make,  :i.  large-  a.nd  prolitablo  prod  a  e  .ion.  The  metal  turned  out  last  year 
amounted  to  -VJlo  I  tasks,  a  quantity  thai  will  be  materially  increased  the  current  year. 
The  yield,  of  the  utli.a-  innii!  ncuvely-prodneiiig  mines'  i;i  that  .section  tor  the  past  year 
may  be  stated  as  follows :  Tins  Croat  Western,  '.\.'.\-A  flasks:  toe-  Manhattan,  4!J7  flasks: 
I  he'  llncke.vc.  7(10  flasks;  (.he  Saint  .lobn,  •>,  100  flasks  -.  tho  Cloverdale,  714  flasks;  the 
1'heenix,  :it.".i  flasks  :  tiie  Oreat  Fs.^tern,  41 15  flasks  ;  I  ho  additional  small  lots  produced 
in  this  vitirily  having  amounted  lo  about,  l.uuij  dask.s.  The  New  Almaden  lline  mail-' 
la.st.  year  lii.di.-s  flasks  :  the  New  Idria.  tvi-'Ou  flask-- ;  ;he  Guuda'or.pe  II  i  i.e.  with  but  on., 
small  tarn  a  Of,  bavin;;  turned  onl.  11,  U-i  flasks.  The  other  small  lots  of  metal  prod  need 
elsewhere  in  tins  State  v.  Ill  probably  be  covered  by  au  allowance  of  ri-i." i  ila.sk  s.  In  San. 
Lais  Obispo  Con nly,  another  new  held  which  this  industry  has  invaded,  a  number  of 
cinnabar-deposits  ace  being  developed  and  furnished  with  reduction- works,  the  niosl, 
noteworthy  of  this  group  consisting  of  the  Oceanic  and  the  Sunderland,  the  only  one.-: 
that  have  as  yet  been  brought  into  a  condition  of  considerable  production.  'The  Sun- 
derland, with  a,  lurnaee  of  l.'i  i.ous  of  daily  capacity,  ran  out  1 .000  flasks  last  year,  a 
yield  that  will  probably  be  doubled  the  present  year.  The  Oceanic,  with  three  fur- 
naces, disposes  of  7.".  Ions  of  ore-  per  day,  turn  in;;  out  gti)  flasks  per  month.  This  is  a 
big  mine  and  has  sulli-.-ieiii.  oie  developed  tu  run  the  present  furnaeis  profitably  tot 
vears,  The  distinguishing  feature  of  this  properly  "ssuflsis  iu  lie  gre!d  amount  of  ore 
I'ontained  between  the  wail,  of  tin;  lode  and  the  facility  with  which  it  oan  bo  ex- 
tracted. About  14  feet  of  ore  is  here  broken  down  and  passed  bodily  lo  the  furnaces, 
heiug  mi  nearly  uniform  iu  quality  as  l.o  admit  of  lit;  hi  selection.  Tins  is  probably  I  lie 
cheapest  mine  to  work  in  tho  State,  the  labor-force  numbering  scarcely  more  than 
half  the  usual  average-  In  minus  of  equal  capacity.  The  product  of  this  mine .  amounted 
last  year  to  about.  U.'IOU  flasks,  a  quant  in  that  m.ight.  eerily  be,  as  it  most  likely  si 
w  II  be.  largely  extended  I  hrough  tiie  erection  of  additional  fun -.aces  a  ad  an  iaere 
■  if  tiie  working-force.  'There  are  t  wo  or  three-  other  mines  in  this  part  of  the  S;.at" 
making  more  or  less  quicksilver,  their  .aggregate  product  reaching,  perhaps,  two  or 
three  hundred  flasks  per  month,  or  2.', TittO  flasks  for  the  past  yosir.  In  at  least,  a  do/ca 
other  eouuties.  seat  tonal  thL'oaghout  the  length  and  breadth  of  the  State,  cinnabar-de- 
pos-its  have-  lii-eii  discovered,  some  of  which  show  good  indhai  io'is  i'or  permanence  and 
wealth.  A  few  of  these,  have  hern  partially  opened  up  and  outlined  wilb  retorts,  and 
have  produced  from  10  lo  ;10  tbssks  oil  nielnl  each,  an  allowance  of  oi:;i  flasks  being 
enough,  no  doubt,  to  cover  all  the  quicksilver  made  during  the  year  by  Ibis  class  of 

From  rioratio  P.  Liverniore,  treasurer  of  the  Redingi.Dii  Cmupauy,  we  have  received 
in  manuscript  the  follow  sng  report  of  that  mine,     it  is  as  follows: 

"  The  Ivedington  Quicksilver  t'oiupany  during  January,  February,  .and  a.  portion  of 
March,  1-7."',  vceie  not:  proilucing  quickst ver,  heini;  eugagisl  iu  adding  lo  and  chang- 
ing their  rciiaia.ion-vvorks.  In  March  they  got  their  reduction -works  well  under  way 
again,  and  their  roduolion  for  tho  current  year  ending  Lteceiober  '■'>] ,  l'.s7o,  (say  t  en  iqi- 
era;.i  ri:  inonl-ks.)  lias  been  ri.Ur!.;  flasks  qoieissiivec,  ^icce  September  1  their  ptoduet  ion 
has  been  upward  of  l.iA'b  flasks  per  month,  at  which  figure  it-  closes  tho  year.  This 
increase  of  product  is  in  a  great  degree  due  to  I  lie  marked  success  of  t  w  0  new  furnaces 
for  the  reduction  of  fiuo  ores  or  ticrras.     These  furnace.-,  ate  the  invention  of  the  Ml. 
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iieriiitendent  of  the  company,  Charles  E.  T.ive.rmore,  and  they  may  safely  bo  paid  to 
in t reduce-  a  new  element  i:i;»  (imeksi'.vei -reduction,  making  it  possible  to  prokiab.y 
lili'i/ii  material  lar^elvpiodmvd  bv  all  e]  ;iifkHil  vor  mines,  tmt  herd  ei'ore  handled 
always  at  no  proill.  and  froeaonilv  at  an  absolute  loss.  Trie  llcdintou  <,■:!  n-L-ii  v.-r 
fooiua-iy  have  now  in  active,  continuous  operation  four  of  l he  Kiio\  &  Osborne  pat- 
en! fern  ii  cos.  :im!  uvi)  oi'  the  J/'vermore  pni.cnt  tine-oro  furnaces,  their  lola!  ree-narm; 
eapacitv  bein-  ilpw:i!il  of  i-j"  tons  oi'  ore  per  day.  This  lar-e  nuaiit.ily  of  ore  is  onsiiy 
Moideifby  the  upper  k:\el3  of  tin:  mine,  none  ha\  in;.'  bc-n  ihawu  time  below  tbo  200- 
foot  level  Tin;  mine  ban.  however,  been  opened  by  «hai"t  to  I  he  depth  of  400  feet,  and 
eo'istani.  pro'vpeci  in—work  is  maintained  in  advance,  so  as  to  insure  a  supply  .;f  m-e 
for  at  least  [wo  veav.s  ahead  of  ;e0|i.iireinents.  The  company  employs  300  men  in  its 
varimis  .'■■■partinVni.s.  and  has  very  extended  works,  the  whole  affording  amoat  strik- 
ing example  of  whai  earcfr.l  loaiie.-emmt  on  a  sinetly  business  basis  may  accomplish. 
Sa-li  ivsulis  have  been  ati  ainabio  bv  reason  of  (tie  fact  t!mt.  the  management,  of  the 
limine  1ms  been  carefully  attended  to  by  [ho  comparatively  few  individuals  who  own 
it  ;  and  (he  proper;. i",  t:io;iLd;  iueorpuraled  as  a  stock  eompany,  has.  never  been  en  the. 
;.iock-mai!>oi.  tor  sn.o  and  speculation,  but  has  always  been  handled  as  a  legitimate 
(,ue-;-ti\e  iiusintihs.  It  has  during  the-  past  year  enjoyed  a  profitable  eon  tract  witli 
"I" nod  ,fc  n'jirivri  r.i  supptv  them  with  ;,>■:■!,'  ;U.-d;s  per  11:01;! li,  and  ibis  ooalraet  is  slid 
in  force.  The  capita)  si  nek  of  the  eompany  is  >  I, 'JC'UH  v,  in  1  .'iilu  shares  of  $1,000  eaelr, 
end  n-ular  nio-u  hi  v  div  blends  of  >\V-.\  per  shale  have  been  paid  iierf.'Q  ilurins;  1  .-To,  ft 
Jv'T.-lio'pcr  month,  making  a.  tola!  oi  ^4."",;[,iiPN  iliv  id.sl  prmils  f,,r  1-TT).  !Sesides  (.Ins,  at 
i-ast  M  20,011.1  has  boen  hives;;  d  in  nmv  land-]  mi  chases,  buildings,  machinery,  new  re- 
d.ueiioM- works,  and  oilier  appliances,  atkliuy;  largely  to  the  value  and  future  produc- 
tiveness of  tne  property." 

We  loam  from  an  oliieia!  fouice  1  hat.  the  total  available  tudi  it  tae  Kedmgton 
Qnicksilver  Compaov  duriuo-  ).-"/."..  inchidin;;  a  surplus  brought  forwaid  January  1, 
amounted  to  $7&0,134.2S:  dividends  in  l-7o,  S-miiliii :  leaving  balanoe  HW-XM.^i  fur 
.-■oi  i;e--oxoeiisfs.  'lies  is  re.rtainl  v  ;:  verv  handsome  exhibit  inr  the  company,  when 
weiveedl  in  mind  the  faet  that  in  January.  1s-7n,  priees  rilled  as  liijih  as  £1. oil  (o  ;'l.f>.->; 
February.  PI.:jiJ  (.0  Sl.:Jo:  -March,  51.113  to  75  eenl.s  per  pound;  Apr  el,  ii'mih  to  n.. 
eeris1  a'nd  these  were  rullu-  rates  ilurine;  the  balance  of  the  year;  oaisiui;  |un-f,  i>:!\ 
eents.  It  should  be  stilted,  moreover,  in  jusliee  to  the  LYdkjnou  l.Aonnany  s  evl^bit, 
Ihai  they  elaim  to  have  had  on  band  a  year  a-o  a  larje  surplus  stock  of  rpno„s:l ver, 
wbhdithev  suhi  at  M. oil  to  HMO,  e -can in-  ah  nut  beiiov  i!ie,;real  decline,  and  lo,;vi:i_; 
1  hem  111  possession  of  a  nionl.hly  eontraet.  at  a  feed  priee,  and  wliieb,  we  in;d.:;'^.-.;:i!. 
has  been  extended  lor  anoiber  three  nioni.l^  with  the  same  parties,  eontra:;tinL;  with 
them  a  year  ago  ;   probable,  price,  70  cents. 

The  San  Francisco  BuHetin  gices  toe  following  us  the  production : 

Brought  forward id,  G42 

Sunderland,  flasks 1, 500 

Oloverdale,  flasks 714 


New  Alraaden,  flasks 
New  Idria,  flasks .... 

Kedmgton.,  flasks 

Sulphnr  Bauk,  flasks . 
Guadaloupe,  flasks . . 
Great  Western,  flasks 
Saint  John,  flasks ... 
Oceanic,  flasks 


Carried  over 46, 642 


Buckeye,  : 

Manhattan,  flasks -  -  -  437 

Great  Eastern,  flasks 413 

Phrenix,  flasks 300 

Various,  flasks 3, 000 

Total 53,  706 


PETEOLEUUI. 

I  am  indebted  to  Mr.  Fred.  A.  Clarke,  late  of  the  Geological  Survov, 
for  the  following  notes  on  this  subject: 

Some  ten  years  ago  petroleum -springs  were  discovered  in  California, 
since  which  time  there  have  been  found  divers  deposits,  but  not  in 
quantity  or  quality  sufficient  to  make  the  subject  worthy  of  investiga- 
tion or  experiment,  save  in  the  coal-oil  districts  of  Sespe  and  San  Fer- 
nando. ... 

Here  lies  a  section  of  «omc  fifty  miles  square,  over  the  face  ot  which 
are  prominent,  evidences  of  the  existence  oi'  a  hiro-p  petroleum-deposit. 

The  Sun  Fernando  petroleum  district,  lying  in  the  northwest  corner  of 
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Los  Angeles  County,  at  its  fituTliest  point  not  more  than  ton  miles  from 
the  Southern  Pacific  Itailroad,  is  located  on  the  foot-hills  and  northeast 
slope  of  the  San  Gabriel  Mountains,  having  (ho  Santa  Clara  Valley  to 
the  north.  The  main  belt  of  oil-bearing  shale  is  readily  traced  from 
400  feet  to  .500  feet  wide,  for  some  six  miles,  trending  northwest  and 
southeast,  and  inclosed  in  wall-rocks  of  sandstone.  The  dip  of  the 
shalejs  southwest  at  an  angle  of  32°.  On  the  east  flank  of  the  shale, 
in  canons  and  on  spars,  are  numerous  small  oil-springs. 

The  San  Jiueaavndura  i>ctro}<:um  district  lies  to  the  west  of  the  San 
Fernando  district  and  is  in  San  Buenaventura  County,  distant  from  the 
Southern  Pacific  Ilailroad  some  thirty  miles,  forty  miles  from  Los  An- 
geles, and  adjacent  to  tide-water  at  the  port  of  San  Buenaventura.  The 
district  is  located  about  Sospe  Creek,  in  San  Gabriel  Mountains,  and  is 
mountainous  in  its  topography.  Santa  Clara  River  runs  through  the 
locality.  There  are  here  large  petroleum- springs,  the  oil  from  which  is 
carried  down  to  and  out  upon  the  ocean  for  miles. 

It  is  only  of  late  that  developments  in  these  districts  have  been 
carried  to  a  successful  issue.  The  crude  petroleum  is  found  of  40° 
gravity.  In  San  Buenaventura  district  there  is  a  small  refinery,  pro- 
ducing from  the  crude  petroleum  of  the  supply-wells  59  per  cent,  of 
illuminating-oil  of  130=  lire-test,  and  of  water-white  and  odorless  quali- 
ties, said  to  be  up  to  eastern  standard.  In  the  San  Fernando  district 
there  is  a  flowing  well  of  forty  barrels  per  day,  and  a  refinery  producing 
from  this  oil  GO  per_cent.  of  illuminating-oil  of  121P  to  i:J(P  fire-test, 
and  of  high  grade;  25  per  cent,  fine-grained  lubriealmg-oil,  liP  gravity. 
The  remainder  is  fuel.  None  of  these  wells  carry  parafline.  A  large 
refinery  is  going  up  at  Z-.'ewhall,  on  the  Southern  Pacific  Kai'road  sta- 
tion on  Santa  Clara  lliver,  ami  a  narrow-gauge  railroad  from  Newhall 
through  the  oil-section  to  the  Pacific  Ocean,  some  50  miles,  is  in  con- 
templation. 

Developments  carried  on  with  the  advantage  of  the  experience  of 
Pennsylvania  give  good  reason  to  expect  here  the  successful  establish- 
ment of  a  commercial  industry  of  especial  benefit  to  the  California 
market,  with  the  additional  attraction  of  an  outlet  furnished  by  the 
islands  of  the  Pacific  and  Japan,  China,  and  India,. 

ALPI3E   COUNTY. 

The  most  important  work  in  the  county  has  again  been  done  by  the 
Exchequer  Company,  under  the  management  of  Mr.  Lewis  Chalmers. 
The  perseverance  of  the  company  has  at  last  been  rewarded  by  the  dis- 
covery, at  the  300-feet  level,  of  a  very  large  body  of  exceedingly  licit 
silver-ore,  and  at  the  end  of  the  year  Mr.  Chalmers  was  preparing  to 
start  his  mill,  after  first  introducing  into  it  furnaces  for  chloridtziug  the 
ore.  The  following  account  of  the  mine,  transmitted  to  me  by  Mr.  Chal- 
mers, contains  all  of  importance  in  regard  to  the  enterprise. 

The  development  of  the  mine  was  commenced  by  the  old-time  method 
of  running  a  tunnel  800  feet  long  immediately  under  the,  croppings  of 
the  ledge,  at  no  point  cutting  the  vein  at  a  greater  depth  than  12,5  feet; 
below  the  surface.  With  the  exception  of  showing  the  ledge  to  be  regu- 
lar in  its  course,  from  north,  to  south,  with  a  dip  of  nearly  45°  to 
the  south  and  east,  aud  to  contain  spots  of  rich  ore,  this  work  was 
almost  entirely  thrown  away.  An  incline  winze  was  then  started  on  the 
ledge  at  a  distance  of  120  feet  from  the  mouth  of  the  tunnel.  This 
winze  has  been  sunk  a  depth  of  300  feet,  following  the  inclination  of  the 
ledge  the  entiie  distance  in  ore  of  good  milling  quality,  and  which  has 
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grown  richer  as  the  shaft  descends.  At  the  depth  of  30  feet  below  the 
lunnel-level  an  ore-stope  was  opened  and  a  considerable  amount  of  ore 
extracted.  Fifty  feet  lower  down  another  ore-stope  has  been  started, 
and  at  the  depth  of  eighty  feet  a  level  was  opened  for  working,  and  the 
top  of  a  chimney  of  rich  ore  struck. 

At  a  depth  of  110  feet  this  chimney  of  ore  was  greatly  enlarged,  and 
the  vein  apparently  widening  and  the  ore  growing  so  much  better  that 
it  was  resolved  to  stop  work  in  the  tunnel  and  incline  and  erect  steam 
iioi.sung-work.s  and  sink  a  working-shaft  at  a  point  300  feet  lower  down 
the  mountain-side.  This  shaft  lias  been  sunk  to  a  depth  of  300  feet  and 
over.  Stations  have  been  opened  and  drifts  run  at  the  100,  200,  and 
300  foot  levels  of  the  sliat't,  which  places  the  lowest  point  at  which  the 
ore-vein  lias  been  prospected  at  a  depth  of  500  feet  below  the  cropping?. 
The  ledge  continued  to  look  more  favorable  and  the  ore  to  show  greater 
concentration  on  the  100-foot  level.  Ore  stopes  have  been  opened  at 
that  point  on  the  ledge  which  descends  with  the  slope  of  the  mountain, 
avid  which  have  proved  to  be  almost  entirely  rich  milling  ore  to  within 
40- feet  of  the  surface.  On  the  200  foot  level  a  drift  G  by  7  feet  in  size 
has  been  run  a  distance  of  400  feet  in  the  ore-vein  without  touching 
either  wall,  the  face  in  rich  ore.  The  ore  on  this  level  is  very  rich,  an 
average  assay  made  by  the  assayer  of  the  mine  showing  $8.1.1t  in  gold 
and  $5,7H).S3  in  silver  to  the  ton.  On  the  300-foot  level  of  the  shaft  a 
drift  has  penetrated  the  vein  100  feet,  showing  the  ore  to  be  of  even  a 
finer  quality  than  it  is  on  the  200-foot  level. 

The  ore  contains  base  metals  in  quantities  suilirjent  to  require  roast- 
ing before  its  reduction  in  the  mill.  The  body  is  composed  of  silica 
mixed  with  magnesia,  iron,  antimony,  and  sulphur.  Much  of  the  ore 
has  so  strong  a  resemblance  to  actiuo'.ile,  a  greenish  species  of  horn- 
blende, that  "good  judges  would  be  puzzled  f.o  discern  a  dilierence.  On 
the  lower  levels  the  ore  is  interspersed  with  quantities  of  beautiful  ruby- 
silver,  Of  the  light-red  kind,  being  a  combination  of  silver,  arsenic,  and 
sulphur.  Average  samples,  sent  to  a  friend  in  Gold  Hill,  were  assayed 
by  Mr.  Christopher  James,  the  assayer  of  the  Crown  Point  and  Yellow 
Jacket.  Mines,  one  of  the  most  competent  assavers  on  the  coast,  and  gave 
the  following  results:  That  taken  from  the  140-foot  level  of  the  upper 
works  gave  §2-41  per  ton.  all  silver;  that  of  the  100-foot  level  of  the  new 
shaft,  81,010.03.  of  which  §30.13  was  gold  and  the  balance  silver.  The 
samples  from  the  200-foot  level  of  the  new  shaft  gave  $852,49,  of  which 
$20.09  was  gold  and  the  remainder  silver.  The  ledge  ou  the  lower  levels 
is  from  4  to  15  feet  in  thickness,  and  is  all  ore.  Both  above  and  below 
it  is  separated  from  the  country-rock  by  heavy  clay  seams. 

The  present  hoisting-works  are  entirely  too  light  to  prosecute  the 
development  of  the  mine  with  the  required  vigor,  and  the  work  is  con- 
fined at  present  to  the  sinking  of  the  shaft  for  opening  another  level. 
It  is  the  intention,  as  soon  as  spring  opens,  to  commence  the  erection  of 
new  and  powerful  steam  hoisting-works.  Three  miles  from  the  mine 
the  company  have  a  first-class  eight-stamp  mill  erected.  To  this  are 
now  being  added  furnaces  for  roasting  the  ores  and  an  additional  battery 
of  ten  stamps,  making  eighteen  in  all,  which  will  commence  crushing 
ore  from  the  mine  in  a  very  short  time.  There  are  now  at  the  mill  ready 
for  reduction  700  tons  of  ore,  and,  with  the  present  facilities  for  extract- 
ing and  the  large  amount  of  ore  uncovered  ready  to  take  out,  there  will 
be  no  trouble  whatever  in  keeping  the  mill  running  for  at  least  a  year 
to  come. 

INYO  COUNTY, 

Inyo  County  lies  east  of  the  main  crest  of  the  Sierra  Nevadas,  border- 
Hosted  by  Google 
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iugon  the  State  of  Nevada.  The  Inyo  Mountains,  running  north  and 
south,  traverse  the  center  of  the  county.  The  Panamint,  a  higher 
range,  lies  farther  to  the  east.  The  country  lias  an  area  of  4, (ISO  square 
miles,  and  contains  several  Tiiii.iing-distri.ds.  the  most  important  being 
Cerro  Cordo,  Panamint,  Koarsargc,  and  .Darwin.  The  silver-lead  mines- 
of  Cerro  Gordo  produce  about  $1,000,000  of  bullion  annually.  Pana- 
mint and  Kearsa:'ge  districts  contain  fissure-veins  of  silver-bonrni"- 
ores,  and  Darwin  district  (discovered  in  1874)  large  masses  of  argentifer- 
ous galena  and  carbonates,  which  have  not  ul.  this  date  been  suiiicienilv 
developed  to  determine  their  character.  The  county  contains  seven 
quartz-mills,  aggregating  one  hundred  and  twenty  "stamps  and  ten 
luniae.es.  Other  furnaces  are  in  process  of  construction  in  Darwin  dis- 
trict, and  a  large  bullion -prod  action  may  be  anticipated  for  the  year 
1876  from  the  ore-bodies  already  developed. 

This  county  was  visited  and  described  by  Mr.  C.  Luckliardt  in  1870 
(see  llepori.onsTl.pp.  1.7-i!7,}  and  by  Mr.  A.Eilersin  1872.  (see  Report 
of  1873,  pp.  17-21  and  354-357.)  Subsequently,  in  1874,  Mr.  C.  Stete- 
feldt  visited  Panamint  and  made  a  report,  w^bicb.  will  be  found  in  mv 
Report  of  1875,  p.  33.  (See  also  report  of  William  Crapo,  on  p.  27 
of  the  same  volume.)  The  developments  in  Darwin  district  at  that 
time,  although  promising,  were  uot.  sufficiently  advanced  to  render  the 
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I  am  indebted  to  Mr.  C.  Weberliug,  of  the  Surprise  Valley  Mill  and 
Water  Company,  Panamint  district,  for  the  following  valuable  sinumarv 
from  that  locality. 

The  principal  mines  worked  are  the  Wyoming  and  Hemlock,  now 
4..0  to  500  feet  deep.  The  ore  is  taken  to  the  raill  by  a  Hallidie  wire 
tram-way.  Average  assay-value  as  delivered  to  mill,  680  to  $10i)  silver 
per  ton.  The  mill  contains  twenty  stamps,  (000  pounds,  drop  '.)  inches 
eighty-live  to  ninety  per  minute,)  crushing '(dry)  '22  to  2r>  tons  per 
twenty-four  hours;  100 -horse -power  engine;  ten  pans,  holding  1  ton 
each  of  dry  pulp,  (revolutions  fifty-eight  per  minute;)  a  Stetefeldt 
furnace  of  the  newest  construction,  .^apaeitv  10  tons  per  twentv-feur 
hours.)  The  consumption  of  wood  in  the  furnace  is  three  to  three  ami 
one-half  cords  per  twenty-four  hours.  From  2.7  to  3  per  cent,  of  salt 
and  2  per  cent,  of  iron  pyrites  are  added  to  the  ore  before  roasting. 
The  average  results  of  four  months'  running  have  been  :  Chlorinatioii, 
'.<:'•  to  04  per  cent.;  amalgamation,  91  per  cent.;  fineness  of  bullion. 
.964.  The  ores  being  highly  cupriferous,  these  favorable  results  are 
mainly  attributable  to  the  excellent  working  of  the  Stetefeldt  furnace. 
The  direct  costs  for  reduction  have  been  from  $18  to  620  per  ton.  wa^es 
being  64  to_$5.50  per  day,  and  wood  $12  per  cord. 

Mr.  J.  Zseiswander  reports  concerning  the  Sunrise  and  Twilight 
Mines,  owned  by  the  Sunrise  Company:  '" 

Length  of  location,  1,500  feet  each;  course,  east  and  west;  country - 
rock,  limestone;  vein-matter,  quartz;  depth  of  shaft,  50  feet;  two 
levels,  total  length,  175  feet ;  twenty  miners,  at  $4  per  day ;  cost  of 
mining,  $5  per  ton  extracted;  of  milling,  68;  average  Yield. 'about  680 
per  ton.  The  company  mill  (40-horse  steam-power)  lias  five  stamps, 
(900  pounds,  eighty -live  drops  of  8  inches  per  minute;)  three  pans,  and 
two  concentrators;  cost,  $35,000;  capacity,  10  tons  per  twenlv-fbur 
hours. 

The  latest  reports  from  Panamint  district  indicate  a  danger  of  ex- 
haustion of  the  ore  bodies,  though  the  veins  seein  to  continue  in  depth. 
Seme  miners  assert  that  the  argentiferous  gray  copper  ores,  which  here 
predominate,  are  always  treacherous  in  this  way.     If  this  be  a  fact,  it 
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is  only  of  local  application — say  in  a  certain  belt  of  country  ;  and  I  can- 
not see,  even  in  that  case,  wby  the  blame  should  be  laid  on  the  mineral, 
rather  than  on  the  general  formation,  which  may  have  resulted  in  de- 
tached bodies  rather  than  continuous  seams  of  ore. 

The  economy  of  silver-lead  mining  in  Darwin  district  will  be  frilly 
understood  upon  perusal  of  the  able  and  comprehensive  report  of  Mr. 
L.  L.  Eobiuson,  president  of  the  Xew  Coso  Mining  Company,  dated 
December  15, 1875,  from  which  I  make  the  following  extracts: 

Mr.  Robinson  says:  Our  deepest  working  (on  Lucky  Jim  Mine)  is  137  feet,  on  Christ - 

mas-Liilt  Jline,  Oo  feet.  At  these  depths  the  two  mines  show  great  strength  and  rich- 
ness, and  at  all  other  openings  they  also  show  tin-  siiiii'.  peculiarities,  and  give  cvwy 
ei-idi.'OL-e  of  penman. ence  in  tleptli.  At  the  IJIiristiuas-Uil!  Mine-  there,  are  tjvu  shafts, 
varying  in  depth  from  35  to  95  feet. 

The  opening  np  of  such  an  extent  of  ground  as  we  have  been  working  on  is  neces- 
sarily slow,  and  as  no  reliance  coniil  he  p'need  upon  any  om:  sua'!- or  opening,  there 
have  been  five  shafts  sunk  on  one-  mine  a.nd  four  on  the-  oilier  mine,  the-  Lucky  Jim. 
From  these  shafts  drifts  have  been  run  oo  the  veins  ami  cross-cuts  have  been  drive:; 
I  ii  prospect  {.In:  ground,  iint.il  we  have  sunk  in  al!  tjiij  feet  of  shaft,  anil  run  ij'iti  feet  of 
drills  and  oross-euls,  besides  work  o:i  surface  in  open  cubs  and  tunnels  to  an  extent  ot 
150  feet  more  in  length. 

Near  the  surface  the  mines  1  urinal  out  eonsi derable  heavy  lead-ores,  which  were 
lake  n  to  the  for  once-  a  ad  smelted.  As  1  lie  work  legs  atlaiueil  do  pi  a  the  nature  of  the 
hits  kept,  el  landing,  and  although  ibe.y  were  always  rich  in  sill  er,  yet  what  are  called 
'■  dry  ores"  hceaioe  predoiiiiiiani,  and  fur  a  I  ime  it  looked  as  if  the  jo ii.es  would  turn 
entirely  to  milling-ores,  lleepei  workings  and  more  extensive  openinga  have,  how- 
i.'vi  r,  again  developed  huge-  bodies  of  heavy  ores,  and  although  large  amounts  of  dry 
ores  were  also  dc  cltijicil .  yet  I  iiese  are  Sell.  si  ate  I  lag  in  ike  trim's  tor  future  wuv]-. it;.a- 
nod  attention  is  turned  to  lollowi'i;-  t  ho  lieavy  oivs  whic'i  answer  for  sine] ling.  With 
our  hoa\  y  ore  we  now  mis  at  furnace  a.  poreeuiagc  of  dry  ore,  and  so  (ymsiunc  cun- 
etantly  quite  an  amount,  of  ores  of  this  class. 

In  a  section  of  country  where  everything  is  so  expensive,  and  where  it  is  not  advi- 
sable In  lake  any  risks  I  hat  can  lie.  avoided,  ami  where  o|ieo  siufnoe-exrai  a tions  are  not 
u-i.jrei  bumble,  ii.  is  good  policy  to  follow  l.he,  veins,  ami  particularly  is  this  the  case  where 
the  heavy  lead-ores  are  encountered,  as  such  depo„it.s  arc  generally  apt  to  lie  eccen- 
tric. Finding,  as  we  do,  ho  large  an  amount  of  dry  ores  in  our  mines  at  present  depth, 
and  not  knowing  what  developments  may  take  jdaee  in  gi eater  depths,  1  deemed  it  my 
duty  )o  examine  the  eoutiliy  pretty  thoroughly,  in  order  to  ascertain  where  finalities, 
if  any,  could  ho  found  for  a  m  ill-site.  The  resell  of  these  examinations  develops  excel- 
lent locations  some  three  or  four  miles  from  the  mines,  v.hero-  water  can,  it  is  belie  veil, 
he  had  in  suflkient  quantities.  Tin":  location  is  easy  of  access  from  the  mines,  and  a  road 
with  a  descending  grade  the  entire  distance,  some  three  or  four  miles  loa.it,  can  Le: 
cheaply  constructed  over  hard  ground  for  almost  the  entire  distance. 

In  the  futuro  operations  of  the  company,  should  it  be  deemed  best  to  erect  a  mil!, 
it  will  also  probably  bo  advisable-  (o  move  our  furnaces  t.o  tin:  same  luentioo.  Should 
such  a  course  hereafter  become  necessary,  our  supply  of  coal  and  wood  can  be  deliv- 
ered at  such  loi-atiun  as  cheaply  from  Owens  Lake  as  it  is  now  delivered  al  the  pres- 
ent furnace  from  Coso  Mountains. 

Iron-ores  are  expensive  to  procure,  and  by  (lie  time  they  arc  delivered  at  (he  furnace 
for  use  cost  us  not  far  from  £20  per  ton.  Our  want  of  iron-ore  stimulated  prospectors, 
ami  during  my  stay  I  personally  examined  two  other  deposits,  one  of  them  on  top  of 
(..oso  Mountain,  some  fourteen  miles  from  furnace;  the  other  between  Darwin  am.! 
Owens  Lake,  about  eight  miles  from  Darwin,  and  gave  discoverers  a  contract  to  take 
out  of  each  mine  and  deliver  iifly  tons  of  the  ore  at  a  point,  whore  oar  1  earns  can  rea-ck 
it-     The  price  agreed  to  be  paid  is  £5  per  Ion  frnn:  one  mine-  and  >o  per  Ion  finm  Ihe 


..Google 


26        MINES    AND    MINING   WEST    OF   THE    ROCKY   MOUNTAINS. 

of  working  our  furnaces,  consequent    upon    Ifcouent  stoppage.     Those  stoppages  are, 
caused  liv  changes  in  our  web  and  liuxes,  '.vhieh  have  been  constantly  varving." 

Water  can  Lie  found  in  sui'iicicnl,  quantity  to  supplv  all  the  finances'  at  Darwin 
within  live  or  six  miles  of  their  location.  As  tho  three  furnaces  will  pay,  running 
i-.I.eadily,  at  least  §40, UlilJ  a  year  for  ivater.  Ihoy  tan  afford  to  expend  money  liberal'.y 
in  cheapening  this  cost,  11  y  belief  in  Unit  water  can  be  had  winch  shad  cost,  iuclii.i- 
iiig  largo  interest  on  the  outlay,  less  than  one-naif  of  this  amount  yearly. 

V,  o  canvassed  tho  economy  and  necessity  of  electing  a  lil  harge  furnace  in  eon  nee 
tionwitli  our  present  works.  With  such  a  furnace  we  coald  reduce  our  bullion  In 
■bulk  and  weight,  but  increase  it  largely  in  value  per  ton,  making  it  some  2!J0  lino  in 
silver  instead  of  7  hue  as  now,  ami  ::s:iur  1ho  litharge  in  smelting  our  dry  ores  as  well 
as  flux.     To  erect  such  works  will  cost,  at  least ■  $'?,UUU,  or  possibly  52,500. 

V.'inii:as--men  oonst.il  nl e  a.  l.ti^o  portion  ot  "  mine-labor  account,"  as  it  taaos  four 
men  per  day  at  eaoh  windlass,  e:f)s-i.i utr  ■';l|i  p1  r  day  for  hoisting  at.  each  shaft.  Taking 
the  Main  shaft  and  Yeilow  shaft.  u;.  Christ  mas-Gift  Mine,  as  also  the  Cactus,  or  No.  2 
shaft,  oe.  the-  same  mine,  wdioro  we  are  hoistne;  from  drifts,  and  the  New  shaft  and 
Foot  wall  shaft  at  I.aeky  Jim,  reipiires  an  expenditure  of  f-0  per  dav,  or  nearly  Si.f.i.li.i 
per  month,  which  is  over  one-third  one  labor-account  at.  mines.  There  is  no"  wuv  to 
decrease  this  large  expense  until  we  decide  upon  oar  main  working-shafts  and  erect 
horse-whims. 

The  ore-sorters  constitute  quite  a  large  .force ,  lint   they  are  absolutely  necessary,  as 
it  is  not  economy  to  transport  valueless  n  latere  J    to  i'ai  mice,  and  it   is  certain  iy  most 
cm  pensive  to  put  sin.li  material  in  tho  farnuce.     To  avoid  1  his  last  dan  trot  we  keep  one 
-.:-rc -assort or  at  the  furnace.     I  found    at  times  eight  or  teu  men  at  work  sotting  ores, 
costing  >.VJ  to  if  10  per  dav,  or  sav  SI. 0UU  to  .*1,-J'.::'j  [ier  month. 
Our  pay-roll  at  mines  varies  from  J-ii.uUU  to  s-7,0c!u  per  month. 
At  the  "furnace,  tho  regular  force  consists  of— 
t  day-foreman,  at  $G  per  day ;  1  night-foreman   and  chief  smelter,  §200 

per  mouth— per  day §13  Oil 

:.'  engineers,  day  and  night,  $'■'>  and  ^l..'.0 _ ',!  50 

:l  soedters.  ei. ;iit  hour  shifts,  dav  and  night jo  00  15  00 

:;  helpers. 4  50  13  SO 

'■'■  chargers - 5  00  1")  00 

J  eoal-passers.  12-hour  shifts 4  00  3  00 

-'.  slag.men  4  00  8  00 

1  (;re-assorter,  day-mail 4  00  4  00 

2  rock-men  at.  crusher,  day  and  night 4  00  8  00 

1    general  workman  and  blacksmith,  day 4  00  4  00 

1    brick-maker i  00  4  00 

1  furnace  builder  anil  repairer... 4  00  4  00 

Si  in  number,  costing  per  day 106  00 

The  official  stall'  consists  of  a,  sunerlntondeut.  wilh  a  salary  of  *5,Q00  per  year; 
assayer.  at  sj,iUiJ  ptv  month,  and  book-keeper,  at  -lJO  per  mouth. 

I  made  an  approximate  est  incite-  of  cost  of  evervtldr;!'  on  band,  as  also  cost  of  our 
works  to  Decembrrr  1 ,  lc75,  with  fuliou-iug  results  : 

Minim;-:  imbers.  w.i.xl  and  lumber  on  h^r.d £3,500 

Coal,  estimated 19,500 

Supplies  of  vara. as  kin.U 1,000 

Mules,  wagons,  lines.:*,  barns*,  Ac 10,000 

Cost  of  hcad(]Ui.r:.-:-.otV.ocAa^iy.o:Vjte,  iviiti  cost  of  .'ot.ilb'o 1,500 

Corral  lot,  fence,  linililinjj,  &i: 1,  500 

Boar  ding-house  a  I  mine 1,000 

Water- tanks,  &c 750 

Ore-plat  form,  si"    ■!.-  at  miues 1,200 

Hay,  grain,  &c 500 

Cost  S  furnace-  and  appurtenances 45,000 

Ores  on  band  at  lortiace.OOSt,  -ay 2,000 

Bullion  on  hand  ot turujce :iM)    bar*... 

Shipped  ti.M)    bsr.s.. 

Total  bars 1,000,  value..       15,000 

Cost  of  evei-vtiiing  as  above,  approsi::;  lie 102,500 

Add  cost  of  (nil  feel  shafting,  $25,  e-tl.aofil 16,250 

Adrl  cost  of  mo  feel  drifts,  <V,,  estimated l>,750 

Add  cost  of  Ih'i  li'et  ic.unels.  810,  e.->:iiaited... 1,500 

Add  cost  of  timbers,  ladders,  &<• 2,500 
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Add  cost,  of  wagon-road 


£3,000 

Add  coat  of  Cuervo  spring 1'^2 

.Add  cosr  of  iuleiVit  iuTi:;erMino. *";' 

Add  cost  of  interest  in  iron-mine -  --  '  ■" 

Add  cost  of  sundry  esc  en  sea — 


2,183 


Total  espen.liinrc "0.000 

Not  including  cost  "f  ruanioR  furnace  ami  expenses  coaaectud  with  sail.-,  nor  traas- 
■...•:u-:<ji   acco  mr.noT  general  expenses.  ' 

0:.r  ^N-ii  '.vs  ai  H.ir.-  i-i  I  -r  November  v.  ft  u|-r.\  ::;:.-■■;.  a."  tollows  : 

Uinepay-roll ^Kg 

Fornax  payroll '-^ 

Iron-mine  pay  roll ^  ' 

Stables  pay  roll -™" 

Bnildingj '** 

Salaries g* 

Hino-Mpplie» MS" 

Furnace,  (coal,  wood,  &c.) ':,,!> 

Iron-mine *» 

Stable  and  team  cxpenflt* ^' 

l.\>::::ua.-.ii  r-- ■.■•:sl,,  i--m-.iI.-1 •' 

Eetimatcd  for  water,  &c _[;_ 

Total  for  Soremuer IS.W1 

The  assay-book  shows  from  October  15  t.lie  u-say -value  of  the  ores  fn>m  all  parts 
of  Uio  eomnanv's  mines  at  diilercnt  intervals.      Ihevious  to  thiLl..  date  a  .-.nyy.   numlvr 

..!■   ass;iVS  ,.,■  ,■  .,■(." ,„;,,!.:..  bid.  TIO  rOCOld  WaS  krj.t  of  them.       -V>W  SI  Complete  record  JS  kep,  . 

and  analyses  are  boine-  nusde.  continually  of  our  ores  and  lii::,rs  -u  order  I  o  know  wmi„ 
Buses  and  proportions  of  ores  and  fluxes  to  use  in  the  furnace,  but  no  record  is  kept 

'  Tho'eLhibit  certainly  shows  great  dolmen  ia  our  ores,  a  art  when it  is  taken  ir.tri 
consideration  that:  v:e  nave  produced  over  ti,'J00  bars  of  bullion,  worth  some  -liUM.  ;  ■, 
out  of  our  shafts  and  drills  airing,  wklmut  sio;on-  and  nil  ths  wA.h-.Yi  k-s  tuan  f..U 
feet  from  tho  surface,  it,  c»rt:iL:i!y  speaks  weli  for  the  richness  of  our  mines,  ljey 
■i|. iic-r i-  to  .-iin  iu  -.troie-ih  ami  richness  ns  «.■  geJ.  deeper  upon  them. 

the  t- suit  of  trio  bisl.  analyses,  made  wkh  reference  to  establishing  proportions  to 
use  ia  furuueo,  gave  tlio  following  : 

FiraSACE-CIIAEGES,  SECEMUEK   2,  1575.  ] 

7  soovelfaTs  of  ore,  average  19  pounds ^ 

+  shovelful  i.f  iron-ore.  average.  U  pounds "' 

i'liareoal.. ™ 

:l  shovelfuls  of  slae.loJ.   pounds ■" 

lj  Bhovelfula  of  lime,  13  pounds ■ '" 

Total  weight  of  charge- ~'2<J 

Of  this  total  weight  for  charge  Hi-1  pounds  is  ore  and  tinges.  _ 

liunning  stcadilv.  aboal.  ;i0[jc!:mgcs   per  day  are  required.     Tin;-  wouid  require  20 

tons  of  ore,  1 J  tons  of  iron.  -H  tons  of  slae:.  H  tons  of  lime,  ;">:■  tons  of  co^— iuvmg  .,1  !■ 

tons   cross  weight.     This  should  turn  out  of  our  ores,  if  funmce  r::us  wiumut  I'lioiiUd- 

:.{!UD  to  M.UL'iJ  pounds.,  or  six  to  seven 

tons,  worth  nea.rU'  i'i.OOu  la  silver  alone. 

'J'ti,-  nlhivo  proper  ions  of  emir-?  are  vary  in;;  eonsf^nlly,  :;;  i;i::::  yield,  ris  our  oi  ,- 
vary  in  richness  in  silver  and  lead.  TI.it!  above  el,nr;;es  and  results  aro  with  ores  car- 
rying aot  less  than  40  per  cent,  in  lead.  .-,,..»  .. 
"Ou'lo  aperteuta.-ei-u1  our  ore  is  carried  iui.o  the  nue;,  in  a  mechanical  stale  ■lorn  I  no 
b'as'  AVl-elc  T  wa-,!bi'retbe  ilues  Were  cleaned  and  a^aysmade  oil.ie  dust,  showing 
in  yr-l  ieai  line  «?J  per  ton  in  silver,  and  a  large  perrei-tn^e  of  iron,  il:io  m  Inm/omul 
fine  $oo  in  silver,  and  hnt  little  iron.  This  material,  ot  which  there  ih  qime  a  large 
amount  now  on  iiand.  i^te^iiiv  laerensing ;  it  is  a'.l  saved,  and  wib,  in  due  time  bo 
put  in  shape  to  extract  the  silver  from  it,  by  combining  it  with  iime  or  by  some.  ..i.ier 
process,  and  passing  it  again  through  tbo  furnaces.  Tins  irsutr!  ;al,  m  eonueetuHL  v.;:.J 
afnrnaco,  is  lil.e  1l:i-  si  em  or  tailings  from  a- mill,  only  it.  is  much  richer  in  silver.  ^  _ 

N'oiliii!-  is  lost  about  a  Well  co:e.;ri;ered  and  managed  iaruncc.     In  tmio  everything 
is  mili.'.i^.     This  dust  will   require  experiineiital    eianiinatmns  and  tests  which  are  m 

PrTheern'atter  of  cost  of  charcoal  at  furnace  at  §38  per  ton,  delivered,  ajso  of  wood  at 

Hosted  by  G00gk 


28        MINES    AND    MINING   WEST   OF   THE    ROCKY    MOUNTAINS. 

£11.  per  cord,  attracted  my  .attention,  and  I  irn- estimated  it  closely,  with  the  follow  In." 
results,  which  I  ffiilxiTLt  to  tin;  bi'aed  for  e;encral  information.'  The  following  is  a 
memorandum  of  in  :  ual  cost : 

COST  OF   TWO  PITS   OF  COAL    TUHX1XG  OUT  20  TOSS,   REQUIIHSO   SO   CORDS  OF  WOOD. 

Cutting  and  gnlcbiL);;  ;"()  fionlsi  of  wood,  at  ?-2."0  per  cord $112  CO 

J'iai-iiig  wood  in  pits  and  to  wiring,  r.  days,  at  £3 24  00 

Hoard,  ;  days  ii!  ft  1.95 10  Oii 

Cutting  boughs  for  covering  coal-pits  and  covering  the  same  with  earth,  10 

days,  a!  *:!  per  day . 43  CO 

Hoard,  10  days 20  00 

Cost  of  pits  ready  to  burn al4  50 

r.nniLiw  two  pits  takes  at)  days  lai.iot .  at  $3 60  00 

Hoard,  '.-a  days 25  00 

Add  lost  time  and  delays 10  50 

SackiitLi,  II  saeivs  per  i.on/il1  days.-'  labor,  at  *3 60  OQ 

l-'iai'il,  ::i>  days S5  00 

Wear  and  tear  of  sacks,  twine,  ic _ |_ 10  00 

Actual  cash  cost  at  pits,  in  sacks 405  00 

Eonal  to  (20.26  per  ton 20  !>5 

To  this  must  bo  added  for  contingencies,  sack  as  bad  burning,  lost  time,  and 

other  matters,  say  per  ton  75  cents _ 75 

Profit  of  master  coal-burner  per  pit  $20,  equal  per  ton  to 2  00 

Fair  casli  cost  per  ton  in  sacks  at  pit 23  00 

Add  for  packing  l.o  v;a;;oii-roaii,  and  from  thence  to  furnace  15  tulles,  per  tun.        1$  00 

(Cosf.  to  con  r  ratio'',  delivered  a  I  furnace 35  00 

To  this  add  for  prol.it  to  contractor  to  pay  htm  for  his  time,  opening  roads,  &o-         3  00 

Makes  total  cost  at  furnace,  present  price 33  00 

be  done  for  mnr.lt  less,  a.nd  it  any  ehauire  takes  pi. Lee  it  will  probably  be 
in  price,  as   the  wood  nearest  to  titrtsuce  and  easiest  of  access,  is  of  course 
first  taken.     The  fu  rejoin;;  prices,  are  actual  cash  cost. 

Cost  of  1  cord  of  wood.  at.  furnace  : 

Cutting  cord  of  wood $2  r,0 

Cuiching  it.  10  wagon-road 1  00 

Transportation 7  50 

Cost  at  furnace 11  00 

The  cord  does  not  co 

ami  T  should  s;:y  the  a 

not  decrease. 

I  examined  (he  supply  of  timber  on  Coso  Mountain,  where  present  supply  of  coal, 
wood,  and  timber  is  drawn  from.  It  may  last  the  drain  upon  it  for  two  i''^>-~,  Cut 
mow,  with  three  furnaces  running. 

Tin:  certainly  thai  the  supply  will  be  exhausted  within  a  comparatively  short,  time, 
and  with,  increased  cost,  consequent  upon  exhaustion  ol  timber  easiest-  of  access,  led 
rue  to  examine  other  sources  of  supply.  On  the  eastern  side  of  the  Sierra,  west  of 
Owens  Lake,  in  the  canons  and  along  spurs  of  the  mountains  there  are  very  large 
quantities  of  timber.  It  is,  however,  far  removed  and  difficult  of  access,  Mr.  Steve;i"s, 
who  lives  on  the  eastern  side  of  the  lake,  owns  a  largo  amount  of  this  timber-land  and 
has  constructed  a  flume  from  it,  some  fourteen  miles  long,  to  the  foot  of  the  mountain. 
within  two  miles  of  the  lake,  and  at  present  Iloals  luijp.i  quantities  of  lumber  down 
the  1 1  i.i me  from  his  saw-mill. 

He  will  contract  to  deliver  100,000  bushels  of  coal,  not  less,  but  as  much  more  as  .wo 
want,  on  the  east  shore  of  the  lake,  about  seventeen  miles  from  furnace,  for  St  cents 
per  bushel,  in  sacks,  wo  to  return  the  sacks,  lie  will  erect  lived  kilns  of  brick  and 
furnish  kiln-burned  coal  instead  of  pit-burned  coal. 

Tin:  present  coal  weighs  about  17  pounds  per  bushel,  and  there  is  quite  a  loss  in  fine 
coal  and  dire.  Kiln -burned  coal  would,  it  is  est  i  in:  Li  oil,  w.-iaU  ;>■■:  pi:>i:i:ds  aev  bushel,  and 
there  would  be  less  loss  in  dust,  as  it  would  he  entirely  cleau. 
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Taking  the  cost  of  this  coal  in  saeks,  sit  the  embarcadero  on  eastern  shore  of 

lake,  at  ii>  ci'Tits  pin-  bushel,  it  would  amount  per  ton  to 825  00 

I;  would  cost  us  with  our  own  trains,  .so  arranged  as  to  take  10  tons  at  a  load, 

no  transport  lo  furnace,  per  ton - •--         6  00 

Making  total  cost  at  furnace 31  00 

The  !raTispor(atinn  mighl  lie  done  for  le,,s.  !>ni  il  would  he  sale  to  assume  it  at  above 
rates.  This'coal  would  oerlnirdy  be  worth  0  per  cent,  more,  and  I  think  10  per  cc:l:  . 
:i'!ir(\  tli.iii  pit-burned  coal,  il'  iisruU:.  from  suitx:  quality  of  wood,  and  it  would  In:-  sa:'e 
toassume  kiln-coal  at  §30  per  ton.  as  against,  present  coal  at.  ;"••  per  ton,  making  a 
savin"  to  on  in  coal  of  at  least  i-l.'JiJU  per  month  in  each  Ainiii.ee  running  steadily.  II 
we  hired  the  hauling  it  would  cost  more.  There  39  no  danger  of  a  dearth  of  coal, or 
wood .  or  timber  for  our  U9es  and  purpo9es  for  many  years  to  come. 

The  average  of  tweutv-tive  assays  of  oro  from  Decern  her  !  i."  ltcccmher  lo  was  ~-o'; 
Tier  ton;  thehodiest  being  ::l",7'J,  snul  the  lowest  '.o.fio.  'lluilio'i-assn.ys  were  as  tol- 
■:>^--  No\  ember  liMoiit,  :1'J'.I  Mar.-,  j\o.  1.('M,1-!  pounds, -,  -/.il;l;  111  .1  K  comber,  uUO  bars 
.V>.  2,  S29;).y-i ;   in  December,  1.000  bars  No.  It,  $326.81. 

In  the  same  district  (Darwin)  the  Goso  Consolidated  Company  have 
erected  furnaces  and  developed  its  principal  mine,  the  Bella  Union. 
This  mine  is  reported  as  yielding  ores  which  assay  from  8200  to  $300 
silver  per  ton. 

In.  the  absence  of  a  report  from  the  company's  engineer,  I  have  con- 
densed the  following  description  of  the  Defiance  Company's  works  from 
the  Coso  Mining  News  of  December  24, 1875 : 

The  main  building  is  in  size  60  by  SO,  and  27  feel  in  height  from  tholloorto  J  he  comb  of 
roof,  The  material  nsed  in  its  construction  iaalllumber  e\cepiii;gl  ho  roof,  which  i.s  cov- 
ered with  heavy  sheet-iron.  The  frame  of  the  building  isoi'sohd  lied  in-  securely  fastened 

i-t'i«T.  nod  ihe  ouCsideis  sheathed  with  boards  wet  upright,    The  ore  and  feeding 

-oom  is  inclosed  iied  separated  from  the  other  piniions.  It  occupies  nearly  one-thud 
of  the  building,  and  is  conveniently  arranged  for  the  reception  of  the  ore  and  char- 
coal. On  thia  floor  is  placed  one  WSeelei.Bpatent  root-breaker,  through  which  all  the 
hud  ore  will  bo  passed  and  reduced  to  facilitate  smelting.  It  is  driven  by  a  belt  run- 
ning over  a  pulley  attached  to  the  main  shaft,  and  can  be  run  or  stopped  at  pleasure. 
From  this  floor  the  ore  and  coal  are  fed  into  tho  furnace  bhroogh  an  opening  in  the 
stack  2  by  3  feet  in  size,  and  drops  a  distance  of  13  feet  to  the  bottom  of  the  furnace 
within  the  fire-chamber.  On  the  lower  floor  of  tho  building  are  situated  the  engine 
aiidboilor.  the  blower  and  the  furnace.  The  engine  is  of  :!u  horse-power,  and  is  sup- 
ohed  wiih  steam  from  boilers  of  sui'iicieut  oapacify  ■-:>  genera  le  all  that  ss  ren  Hired,  [i.s 
principal  u*o  will  be  l.o  drive  one.  o  ['Linker's-  i.'Xo.  .".')  [latoni.  ldoWi-rs,  wlueh  will  larinsli 
a  blast  of  thirty-sis  ounces  to  the  square  inch.  From  this  blower  a  galvanized -iron 
tube  15  inches  in  diameter  leads  to  the  furuaee,  conveying  the  blast  to  the  five  tuyeres 
that  lead  to  the  flame.  .  . 

The  fnrnaee  is  constructed  with  great  care,  to  insure  perfect  success  in  working  the 
"Defiance  ores.  Its  foundation  is  of  brick,  raised  but  a  few  inches  above  the  iloor.  I  ,ie 
lower  part  of  the  fire-chamber  is  of  tire-hriek,  1;!  inches  in  depth,  upon  whioh  rests  tho 
water-jacket,  34  inches  in  height.  It  is  constructed  of  the  heavier  boiivr-uon.  is  „tt;in- 
ti'fht  and  about  5  inches  in  thickness.  A  cold  stream  of  water  is  forced  into  this  (.-..  li- 
st antlv  bv  a  force-pump,  and  as  fast  as  !lie  warm  wuter  is  displaced  it.  is  conveyed  by- 
pipes  back  into  the  tanks  from  whence  it  first  came.  Any  steam  that  is  generated 
passes  through  other  pipes  into  a  steam-drum  situated  just  above,  from  which  it  is  con- 
veyed by  steam-pipes  to  tho  principal  boiler.  Above  the  waler-jaekel  is  a  section  oi 
lire-brick,  16  inches  in  thickness,  forming  a  portion  of  the  maLii  -tuck,  and  connecting 
ihisportion  with  the  brick  chamber  above  the  diaphragm  is  a  tubular  casting  3  feet  in 
length, so  construe! edbocauso  at,  thia  point  the  most  friction  is  civatcu  when  the  iur- 
n-ice  isehai-j-ed.  Above  tho  diaphragm,  which  is  supported  My  tour  cast-iron  lubn.ar 
clems,  is  a  brick  chamber  5  1>,  \,  in  height,  on  top  of  which  rests  the  down-easr.  a 
o,  i-.vo  hollow  chamber  in  which  ilie  smoke-staek  enters  and  ends  near  the  [..[.  in  an  op.  n 
lioodlhat  catches  and  precipitates  the  dust  in  the  chamber,  which  Terminates  fit  1  ac 
Top  in  a  funnel  shape,  to  whioh  tho  smoke-staek  is  attached,  and  continues  b  afstiance 
ofltG  feet  higher.  This  makes  the  eniire  heighi  oi  the  slack,  from  iou'idalion  to  sum- 
mit about  Oilier.  The  down-cast  is  the  peculiar  feature  of  lids  lurnaee,  for  by  its 
u-e  i.  obviated  a1.!  neecssii  v  for  Ion.;  nud  expensive  flues  or  fume  arresters,  in  wk;cli  '■> 
catch  the  linelv-nulvcri;ed  dust  which  is  carried  upward  by  the  intense  heat  and 
violent  divned-.ts.  Thedust  ism  this  precipil  u.led  when  ir  strikes  the  open  hood,  arid, 
fill' in"  into  t  lie  (hamber,  is  drawn  oil'  ihrouc.h  a  spout,  jdaced  al  Ilie  extreme  terniiua- 

i.ioijoTirs  inclined  ha.se  aud  stivcd  f...r-  ma ilation.     Among  Ilie  improvements  deserv- 

h>.r  „f  mention,  is  an  impro\  ed  truck  aud  slag-pot.     The  truck  is  so  constructed  as  to 
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bo  evenly  balanced  when  carrying  the  empty  slag-pot,  and  is  easily  fjnsulled  hy  an  ordi- 
nary workman.  Too  slag-pots  are  quadrilateral  in  form  and  composed  of  five'iron  slur- 
kept  in  place  by  bolts.  If  either  of  theso  plates  are  broken,  thr-v  esn  be  daolieiLlcl 
without  the  loss  of  all,  and  are  thereby  made  a  great  improvement  over  the  old  style 
which  is  c.onioal  and  cast  in  one  pieue. 

From  assays  made  recently  the  galena  and  carbonate  ores  mingled  showed  returns 
of  Or,  per  com.  lead  and  v'.'i-:.:u  fil. ;  r  per  ton.  Tho  galena- ore  alone  ;_-ives  To  per  r.H,l 
lead  and  flJ'J.l?  Silver  per  ton,  while  the  carbonates  yield  7  p.-'  eonl.'.  l.-atl  and  ^7;-. .""..< 
silver  por  ton.  The  raise  at  the  further  end  of  the  tunnel  is  being  driven  vigorously. 
and  haa  now  reached  a  point  06"  feet  above  the  tunnel.  The  winze  in  the  soul  h  drill 
is  progreeaing  finely  in  ore  of  good  quality.  At  a  point.  5o  feel-  lido*  the  drift  a  level 
)s  now  heing  rein  soiuh,  which  is  now  i:i  15  feci:.  It  is  being  driven  across  the  ledgo 
diagonally  from  the  hanging  wall  to  strike  another  winze  100  feet  farther  south  that 
i:-  to  be  sunk  on  the  foot-wall  at  that  point.  The  light  carbonate-ore  fonnd  in  this 
winze  assays  40  per  cent .  loud  ;n:d  ^H.il-in  silver.  The  main  south  drift  is  si. ill  yield- 
it:;-;  0:0  of  heavy  galena  min-hd  with  spar.  The  assays  from  this  part  of  the  mine 
yield  a  higher  per  cent,  of  lead  than  any  other  point," and  show  as  follows:  Cube 
galena, 70  per  cent,  lead  and  (39.52  silver  per  ton  ;  lioe  galena.  :;-"■  per  cent,  lend  and 
&36.B1  silver  per  ton.  The  average  assay  of  samples  taken  from  all  parts  of  I  he  mine 
and  pulverized  together  gave  the  following  result,  viz,  fill  per  cent.  lead  and  ^-.".,-t 
silver  fif-.r  tun,  v.ineh  is  far  beyor.d  (.he  average  result*  '  ul,i.a.ii>ed  iVnni  mines  of  this 
charaoi.er.  A  rioh  body  of  carbonate- ore  has  been  struok  in  I  he  drill,  leading  south 
Ironi  lhe  win;,.:,  whioh  is  now  the  point  of  deepest  working  in  this  raina.  Assays  from 
the  ore  taken  from  tho  faoo  of  ihis  drift  ga.ve  lhe  following  result,  viz,  §1,295.29  in 
sdver,  and  Gil  por  cent,  load  to  tho  ton,  whioh  is  tho  highest  vet  obtained,  Another 
assay,  made  from  ore  apparently  containing  nothing  but  iron,  which  overlies  this  rioh 
iieposit,  gave  the  result  of  u'8  per  1:0:1!.  lead  and  ijJl'Jli  in  silver  per  ton. 

Cerro  Gordo  district. — I  am  indebted  to  Mr.  E.  F.  A.  Hehner,  of  Cerro 
Gortlo,  for  the  following  statement  and  tabular  returns  of  mines  in  thai; 
district.  Oerro  Gordo  is  situated  on  the  ridge  of  tbe  Inyo  Mountains, 
opposite  Owens  Lake,  at  an  altitade  of  about  8,000  feet.  The  district 
has  now  been  in  existence  about  ten  years.  Like  most  camps  in  this 
part  of  the  country,  it  was  discovered  by  Mexicans.  They  worked  tbe 
ores  in  a  very  primitive  manner  for  some  time  by  rasas,  imt.il  Messrs. 
Beaadry  and  Belshaw  arrived  here,  put  up  smelting- works,  and  after  a 
great  deal  of  experimenting  succeeded  in  fluxing  the  ores.  Since  that 
time  they  have  been  the  only  company  hero  doing  business  of  any 
amount,  running  two  furnaces.  About  four  yea  is  ;i  »x>  smother  company, 
tbe  Owens  Lake  Silver  and  Lead  Company,  was  started,  and  erected 
smelting- works  at  the  shores  of  Owens  Lake,  some  8  miles  from  Cerro 
Gordo.  Their  ores,  however,  are  obtained  from  Cerro  Gordo,  from  tbe 
Santa  Maria  and  San  Felipe  Mines.  Outside  of  these  two  companies 
no  smelting- works  have  been  erected,  and  no  mines,  except  such  as  they 
control,  have  been  worked  to  any  extent. 

The  character  of  the  ore,  with  the  exception  of  the  San  Felipe,  San 
Lucas,  and  San  Ignaeio  Mines,  is  argentiferous  galena-,  averaging  verv 
high  in  silver  and  lead.  The  Union  Mine,  the  principal  one  of  the  dis- 
trict, is  valued  by  the  owners  at  8  1,500,000,  and  has  been  famous  for  its 
large  chimneys  of  lead-ores  and  the  facility  for  extraction.  It  has  been 
said  that  half  a  dozen  men  could  take  out  enough  ore  to  keep  two  fur- 
naces running.  The  profits  of  the  mine  have  been  very  great,  and  a 
large  amount  of  bullion  has  been  shipped.  For  months  the  average 
yield  of  bullion  of  the  two  furnaces  has  been  over  ."i00  bars  of  from  90  to 
100  pounds  each,  every  24  hours,  the  bar  being  worth  over  $100. 

For  about  two  years  past,  however,  the  camp  has  been  very  dull,  in 
consequence  of  litigation  between  the  San  Felipe  and  Union  _\liim; : 
Companies  for  the  possession  of  the  Union  Mine.  As  a  result,  tho 
Union  Mine  has  been  shut  down,  and  only  ono  furnace  is  in  operation 
a  [.present.  The  ores  worked  now  are  mostlVof  very  low  grade,  (>!>t;iirwVi 
by  the  overhauling  of  old  damps. 
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Although  there  are  a  great  number  of  very  promising  prospects  and 
claims  owned  by  other  persons,  the  policy  pursued  by  Hie  owners  of  the 
two  furnaces  rendered  it  impossible  for  mine-owners  to  work  their  claims. 

Some  3  miles  east  of  Oerro  Gordo  are  the  silver-mines  of  Belmont. 
From  here  Messrs.  Beaudry  and  Belshaw  received  their  supply  of  silver- 
ore.  The  character  of  the  ore  there  is  a  high-grade  cop  per- silver- glance, 
and  a  very  good  free-milling  ore.  The  ores  will  average  from  $200  to 
$:;00  per  ton.  assay-value ;  hut  the  veins,  though  well  defined,  are  small. 
The  principal  mines  there  are  the  I5ue.ua  Suerta,  Belmont.  Wedekind, 
Nettie,  and  Graeewood.  A  large  amount  of  work  has  been  done  there, 
the  Belmont,  Wedekind,  Xettie,  and  several  others,  as  well  as  the 
Buena  Suerta,  and  the  Graeewood.  There  must  have  been  at  least  from 
£00.000  to  870,000  worth  of  labor  done  there;  but,  with  the  exception 
of  the  Bueua  Suerta,  which  is  worked  alone  by  the  owner,  they  are  all 
lying  idle,  and  have  been  so  for  years.  If  the  miners  want  to  dispose  of 
their  ores',  t.hev  must  do  so  to  Messrs.  Beaudry  and  Belshaw,  and  they 
cannot  .afford' to  take  the  ore  out  at  the  prices  offered  to  them.  The 
price  charged  for  reduction  is  (according  to  Mr.  Hehncr)  $50  per  ton. 

During  the  last  three  or  four  months  quite  an  excitement  has  pre- 
vailed in  the  camp  in  consequence  of  the  finding  of  very  rich  specimens 
of  n  porous  iron-ore  coming  out  of  the  easing  of  the  Jefferson  lead-mine, 
which  is  exceedingly  rich  in  free  gold.  A  great  number  of  specimens 
have  been  picked  up  on  the  old  dump  of  that  mine,  which  were  worth 
from  $.">  up  to  §80  and  800  each.  Here,  also,  Mexicans  were  the  dis- 
covers, and  it  is  the  current  opinion  of  well-informed  persons  here  that 
from  820,000  To  $25,000  of  gold  must  have  been  taken  out.  All  the  ores 
contain  more  or  less  gold,  and  probably  this  made  the  value  of  Cerro 
Gordo  bullion  so  high  in  San  Francisco. 

There  is  another  difficulty  which  Cerro  Gordo  is  laboring  under,  viz, 
the  scarcity  of  water.  Two  years  ago  Mr.  Temple,  of  Los  Angeles,  and 
Mr.  Craig  bought  some  springs,  7  or  ri  miles  distant,  and  brought  the 
water  to  town,  but  tbey  were  obliged  to  give  np  the  business  this 
summer  on  account  of  the  dullness  of  business  and  the  scarcity  of 
water  in  their  springs.  Since  then  Messrs.  Beaudry  and  Belshaw  have 
laid  pipes  from  another  spring  some  4  miles  distant,  and  are  now  also 
supplving  the  camp  with  water,  which  is  sold  for  3  cents  per  gallon. 

In  the  early  part  of  November  two  or  three  gold-bearing  ledges  were 
located,  assaying  about  $15  to  §20  per  ton,  but  as  a  matter  of  course 
they  cannot  as  yet  be  profitably  worked.  When  the  two,  or  rather  three, 
furnaces  were  running — the  one  at  Swansea  included — and  the  Union, 
San  Felipe,  and  Santa  Maria  Mines  were  being  worked,  the  place  gave 
employment  to  from  500  to  COO  men— miners,  furnace-men,  coal-burners, 
and  packers.  Now  there  are  not  60  men  employed.  Charcoal  is  worth 
about  $35  per  ton.  The  wages  of  miners  ami  furnace-men  are  84  to  |o 
per  day  for  eight-hour  shifts.  Mining  is,  however,  mostly  done  by  con- 
tract; and  good  workmen  may  earn  as  high  as  810,  or  even  $15,  per  day 
on  con  tract- work. 

Mr.  William  Crapo,  of  Cerro  Gordo,  has  furnished  roe  the  following 
statement  of  the  .shipments  of  bullion  from  that  district  during  the  year 
1875: 

From  Belshaw  &  Judson's  furnace  2.0.j7,-|1,„V  f<>ns,  containing  an 
average  of  126  ounces  of  silver  per  ton  of  2,uOO  pounds.  From  Beau 
dry's  furnace  661jffit  tons,  containing  an  average  of  147  ounces  silver 
per  ton.    Total,  SM&ggfe tons- 

The  lawsuits  which  have  been  hindering  the  bullion-production  for 
several  years  past  having  been  finally  settled  by  a  consolidation  of  all 
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tl j- -increased  production 

Description  of  leading  mints  in  Cerro  Gordo  district,  IiDjh  County,  California. 


the  interests,  there  is  a  probability  of  a  \ 
during  the  coming  year. 


mints  in  Cerro  Gordo  disti 
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The  operations  of  the  Union  Mine  are  reported  as  follows:  AbouG 
iii'iy  miners,  at  $4  per  day;  cost  of  sinking,  per  foot,  about  $10;  of 
drifliiii,',  about  $7.50;  of  stoping,  per  ton,  about  $2.50;  of  mining,  per 
ton,  $5  ;  of  smelting,  about  $15. 

The  Mineatta  Mine  is  si  tun  ted  in  Lookout  district  Length  of  loca- 
tion, 1,500  feet  j  course,  X.  and  S. ;  dip,  42°  W.j  average  width,  30  feet ; 
length  of  pay-zone  unknown;  formation,  limestone;  vein-matter,  silver- 
bearing  quartz;  worked  by  shaft  to  depth  of  100  feet.  Mr.  James 
Dolan,  the  superintendent,  says  this  mine  has  been  opened  in  three 
different  places,  and  at  each  point  large  chimneys  of  very  high-grade 
ore  have  been  exposed.  It  is  difficult  to  estimate  the  quantity  in  sight 
on  the  surface  near  these  openings,  but  the  closest  surveys  show  not 
less  than  3,000  tons  of  ore  that  will  yield  fully  $100  to  the  ton.  Much 
of  it  is  rich  in  galena,  but  the  higher  grades  carry  a  combination  of 
gray  carbonates  and  chlorides,  while,  the  latest  developments  show  ex- 
tremely rich  biack  sulphurets.  The  Miiieiittu  shows  prominent  crop- 
pings  for  a  distance  of  3,000  feet. 

MONO  COUNTY. 

This  county  lies  on  the  eastern  slope  of  the  Sierra  Nevada,  bordering 
on  the  State  of  Nevada.  It  is  situated  immediately  north  of  Inyo 
County  and  east  of  Tuolumne  and  Fresno.  It  lies  wholly  beyond  the 
main  ridge  of  the  Sierra,  the  crest  of  that  range  forming  its  south- 
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western  border.  Its  easterly  portion  is  traversed  longitudinally  by  the 
White,  the  Inyo,  ami  several  other  chains  of  mountains,  and  its  west- 
ern portion  contains  several  of  the  highest,  peaks  of  the  Sierra,  some  of 
them  having  an  altitude  of  15,000  feet.  The  mineral  resources  are  ex- 
tensive and  but  slightly  developed,  but  are  now  attracting  considerable, 
attention  in  consequence  of  tin:  remarkably  favorable  development  of 
the  Indian  Quean,  the  Comanche,  or  Mack,  and  other  mines  in  the 
White  Mountain  range  near  Benton.  The  ores  of  this  county  are  argen- 
tiferous. 

Since  1870  there  have  been  erected  six  mills,  aggregating  fifty 
stamps.  During  the  past  year  about  5,000  tons  of  ore  was  crushed. 
The  ores  arc  of  high  grade  and  require  roasting.  One  of  the  most  im- 
portant districts  is  Oneota,  situated  in  the  White  Mountains.  This  is 
not  a  recently -discovered  mining-district.  The  mines  in  this  section 
have  been  worked  more  or  less  for  the  last  twelve  years.  Yet  it,  is  com- 
paratively unknown  outside  of  the  county,  and  it  is  only  within  the  last 
eighteen  months  that  any  real  mining  has  been  done  or  capita]  invested 
in  this  section.  Heretofore  the  mines  have  been  worked  only  in  a  small 
way  and  have  been  entirely  self-sustaining.  But  now,  with  the  aid  of 
steam  hoisting-works  and  better  mills,  the  mines  are  yielding  remark- 
ably well. 

The  principal,  mines  worked  here  at  present  are  the  Indian  Queen, 
owned  by  a  San  Francisco  company  ;  the  Comanche,  owned  bv  Albert 
Mack,  of  Benton,  Cal.,  and  the  Diana,  owned  by  A.  W.  Williams,  of 
Benton.  The  Diana  runs  a  five-stamp  mill.  The  Comanche  and  other 
mines  support  a  ten-stamp  mill.  The  Indian  Queen  has  at  present  only 
a  four-stamp  mill,  but  it  is  the  intention  of  the  company  to  erect  next 
spring  much  larger  works,  as  the  mine  can  now  easily  produce  twice 
the  amount  of  ore  the  present  mill  can  reduce.  Yet  even  with  these 
small  and  insufficient,  reduction-  works,  the  Indian  Queen  is  ]ia\  m «  divi- 
dends of  $30,000  per  month. 

Mr.  John  Howeil,  superintendent  of  the  Indian  Queen,  writes  as  fol- 
lows concerning  that  mine : 

The  Indian  Qnoen  Mine,  situate  in  fhe  White  Mountains,  nliont  fifteen  miles  prist  nf 
Benton,  Mono  Cmiiny,  California,  is  a  vein  of  fnim  !>  to  tU  feet  in  thickness.  Course 
of  vein  mm  Invest  ami  southeast ;  flip,  ;'0~  easl  ;  eoiintry-roek,  takose  slato.  It,  is 
;l  well-defined  1itsnro-\oi:i.  The  ore  is  a  heavy  hnse  snlolmret,  of  iihmit  the  ihl'.owini; 
proportions  :  Lead,  :S7  ]ier  eent.  ;  cupper.  7  per  cent.  ;  iron,  V!  per  oent.  ;  '.inc.  1'mmH 
to  Jl  Per  cent.  ;  antimony,  It  lo  7  percent. ;  sulphur.  -  to  10  per  een(. ;  a.  -ii.tle  arst'ti  i :: : 
no  j;okL,  and  almrit  $tW  per  [(,ri  in  silver,  the  remainder  lieinj;  clav  and  <|nivr1z.  The. 
ore  is  very  rehel'.iuns  and  diilicu'.l  to  work,  but  when  proper^  treated  yiel/s  a  l::^h  per- 
ii'iitar'iMii'  (he  precious  metal.  Our  average  y'.i\.<]  oi'siiver  is  niir.nt  l!i!  peioont..  Woohlor- 
idi/eonr  ores  in  a.  Howef's  improved  WhiteVi  i'arriaee,  which  is  also  i  he,  method  of 
l.i'Cittiiifi-  ore-  ill  M;ick's  Mill  in  Benton,  Within  the  last  vear  sovcial  mines  have, 
iieon  discovered  betwe*i  here  and  Owns  liiver  Valley,  on  tiie  western  slope  of  the 
Whiie  Mountains,  and  in  the  near  fulnre  this  promises  to  bo  a  rich  ai;d  extensive  miii- 
ing-section. 

The  Indian  Queen  employs  20  miners,  at  $4  per  day ;  cost  of  sinking. 
$f.i  per  foot;  drilling,  $;-J.otfj  stuping,  $5.o(l  per  ton;  mining,  per  ton,  $8 
to  $10.  The  cost  of  milling,  including  roasting,  is  slated  to  be  $:.)'>  per 
ton.  The  average  yield  per  ton  is  §180.  The  present  mill  has  a  capac- 
ity of  5  tons  per  day.  This  company  may  be  relied  on  for  a  large  bul-' 
lion -production  in  1870,  when  the  new  mill  will  be  in  operation. 

There  are  several  other  valuable  mines  in  the  county,  among  others, 
the  Comanche,  from  which  no  returns  were  received.  The  Dunderberg. 
a  promising  property,  was  described  in  the  report  of  1873,  page  17. 
Since  that  time  nothing  has  been  done  on  this  mine  in  consequence  of 
the  failure  to  obtain  profitable  results  by  the  common  milt-process. 
3  M 
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SAN  DIEGO   COUNTY. 

The  important  gold-producing  regions  of  Southern  California  are  with- 
in the  limits  of  San  Diego  and  Kern  Counties.  San  Diego  has  eight 
quartz-mills,  aud  during  the  last  two  years  has  crushed  about  10,000 
tous  of  quartz  per  annum.  From  1870  to  1873,  during  the  prevalence 
ola  quartz  excitement,  there  were,  erected  in  this  county  ten  mills,  ag- 
gregating 00  stamps,  at  a  total  cost  of  $80,000.  Most  of  these  mills  are 
idle,  and  none  of  the  mining  operations  have  proven  permanently  profit- 
able. The  characteristics  of  the  quartz-mines  and  the  record  of  the  prin- 
cipal ores  may  be  found  in  the  reports  of  1871  and  1873.  Since  that  period 
ilic ■  ynhl  pnxliicl.  has  materially  (alien  off.  The  principal  mine,  the  Char- 
iot Mill  aud  Mining  Company,  has  since  its  incorporation  levied  $48,000 
in  assessments  and  disbursed  $51,000  in  dividends,  the  last  dividend 
having  been  declared  in  1874.  This  mine  has  attained  a  depth  of  300 
feet  and  has  a  fine  10-stamp  mill.  Prospecting  has  beeu  actively  re- 
sumed during  the  past  year,  in  some  cases  with  favorable  results.  The 
Heady  Relief  Mine  recently  crushed  100  tons  of  ore  yielding  $30  per  ton, 
and  has  large  reserves  in  sight.  Several  other  mines  have  developed 
■  extensive  reserves  of  ore  which  will  yield  from  $20  to  $30  per  ton. 

KERN   COUNTY.  , 

"Kern  County,  having  an  area  of  8,000  square  miles,  comprises  within 
its  limits  the  .south  cm  terminus  of  the  great  valley  of  the  San  Joaquin; 
it  contains  valuable  gold-mines,  both  cjuartz  and  placer,  and  large  de- 
.posits  of  salt,  sulphur,  petroleum,  aud  other  minerals.  The  county  had 
in  1875  twelve  quartz-mills,  which  are  reported  as  having  crushed  li.i.OOO 
tons  of  ores  for  the  fiscal  year  ending  Juue  30,  but  as  the  mill  of  the 
Sumner  Mine  commenced  crushing  about  that  time,  the  product  for  the 
year  ending  December  31  would  be  largely  increased.  This  mine,  one 
of  the  most  important  in  the  State,  by  reason  of  the  great  width  of  its 
vein  and  the  magnitude  of  its  operations,  was  fully  described  in  the 
report  for  1875. 

A  correspondent  says  of  this  property: 

Tins  Sutuner  Mining  Company  is  doing  il  groat,  ("kill  of  work.  It  employ:-,  170  men, 
The  eighty-stump  mill,  which  ia  the  largest  and  most  complete  on  the  coas'l,  is  in  eon- 
-i  =  j  r  j  1 .  operation,  crushing  from  .Li.1'.!  to  1'<:(I  tons  per  day.  The  mine  is  simai  i-il  .ibout 
ihiec-i'or.vrhs  of  a  mile-  above  the  mill,  aud  the  machinery,  inclmJinM-  the  pumn,  hoist- 
ing-works, &c,  is  in  all  ivspcets  first  class.  Yv'o  ouleicd  iheiiisinr  \sli-looi  level  'through 
;l  munel  of  about  ISiJiJ  yards  in  length,  through  whioh  the  on;  is  taken  out,  and  (.ho 
in  in  is  drained  ot  the  water.  A  {treat  quantity  of  ore  ha  a  been  laken  from  this  level. 
T'roni  this  point  we  descended  HO  feel,  i:i  1  lie  I loi sting- works  l.o  the  Kill  four  level.  This 
level  has,  been  worked  a!  a  distance  ot  ii.nj  feel,  on  I lie  oilier  side,  embracing  an  enf  ire 
length  along  the  body  of  the  ore  of  l.i.'ili!  feet,  ami.  inensuroa  wherever  ear  ihnsn^ls  from 
I'D  I  e  ■)()  feet,  in  t  hiekness,  although  the  pay-roe  i.  in  some  pl.iccs  nppeirs  to  run  in  simps  or 
veins,  ml  rignisi  widens  out  to  ihe  cm  ire  tliidim-ss.  A  depth  of  ^m.i  feci  Las  I  it-.' si  reached, 
mid  the  proapoots  continue  l.o  inipnive.  The  east:  easing  ot'  the  oiiarlz-voin  is  day. 
At  llie  mouth  of  I  he  tunnel  before  snekeu  of  is  ;l  largt;  ilump,  where  the  ear  from  ties 
mine. in  ualoaileil.  and  a  ehule-  from  Una  open.-.  in!o  a  oar  that  rims  in  the  mill.  The 
read  from  the  dump  l.o  I  he  mill  is  kit!  with  small  iron  rail  in  g,  arid  [he  grade  ia  aueh 
Itiai  the  ear  l'i:ns  with  its  own  momcutiim,  and  is  drawn  har.sk  by  hor.se-power,  so  that 
tin:  oo.sl  of  earryiug  (he  rook  to  the  mill  does  not  esseeed  80  to  the  one  hundred  tons. 
The  rock  eulciw  the  dump  at.  t.he  mill,  where  il,  is  deposited  above  the  level  of  the 
ImildiuL'.  and  at  an  opening  at  ibo  bottom  et  [.be  dump  the  rock  is  taken  out  and 
passes  through  a  rock-breaker  and  then  diops  into  a.  ear,  which  passes  iduiiit  tins  lino 
of  eighty  siaiupsi,  and  is  deposit  I'd  in  l.o  a  hopper  provided  for  each  live  slumps,  from 
here  it  ia  thrown  into  the  battery  by  a  aell'-ieeder.  The  whole  works,  from  the  mine 
until  the  gold  is  extracted,  are  eoiisn'tieted  on  ihe  most  simoie  and  economical  plan, 
Tins  (piarsii-uid!  is  run  by  ws-.t.er,  which  is  abundant  at  all  seasons  of  the  year.  There 
is  one  dinienliy  at  lending  ihe  work  in  tins  mine,  and  that  is  the  great  amount  of  water, 
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If  requires  a  pump  with  an  18-inch  pipe,  making  fifteen  strokes  per  minute,  working 

eoritiiLLKiiiiily  ni^ljt  arjil  day  to  kmip  the  wain'  in  it  of  ihc  shaft.  Sm  •:-:::..]  <it  In  i-  r?li;itis 
and  tunnels  aie  being  run  on  the  same  lead,  and  tin:  erection  of  other  mills  and  works 
is  cLHiirmpliited. 

The  trouble  from  water,  as  I  learn  from  the  beat  authority,  has  seri- 
ously hindered  the,  operations  of  (lie  Sumner  Mine,  At  the  end  of  the 
year  the  water  was  130  feet  below  the  adit-level.  A  16-inch  pump,  in 
addition  to  the  12-inch  now  running,  was  to  be  put  in.  The  new  mill 
was  run  from  June  to  the  end  of  the  year  on  the  very  low-grade  ore, 
(partly  above  ami  partly  below  adit-level.)  which  has  yielded  not  quite 
$ 1 .000  per  day.  The  bottom  of  the  shaft  is  in  ore  of  high  average,  and 
the  water  once  controlled,  large  returns  are  expected. 

The  Consolidated  Bunnell  has  made  arrangements  for  a  ten-stamp 
mill,  which  will  be  in  running  order  by  the  1st  of  February,  1876.  The 
main  tunnel  was  run  in  148  feet  and  tapped  the  vein.  From  this  point 
the  company  turned  at  riglit  angles,  and  is  running  it  tunnel  along  the 
loot-wall  and  following  a  rich  vein  of  ore  about  two  feet  wide.  They 
have  thus  followed  the  lead  about  35  feet  and  have  taken  out  three  hun- 
dred tons  of  rich  ore.  The  vein  contains  horn  and  ruby  silver.  The  re- 
mainder of  the  lead  is  not  so  rich,  but  will  pay  well  for  working.  J.  S. 
Colling,  in  prospecting  the  lead,  found  croppings  extending  two  miles 
beyond  the  12,000-foot  location.  At  one  place  the  croppings  were  about 
ten  feet  wide  on  the  surface,  and  pieces  taken  from  them  assayed  §137 
to  the  ton.  These  croppings  run  in  a  straight  line,  passing  directly  over 
the  top  of  the  mountain.  The  other  side  is  covered  with  the  df.br t',s\  and 
the  vein  is  lost. 

Mr.  Jacobs,  who  represents  a  San  Francisco  company,  has  recently 
visited  the  Hot  Springs  Valley  and  the  placer-mines  on  Kern  Uiver  be- 
low, examining  the  mines  with  a  view  to  putting  through  the  MoCai.m 
ditch,  which  will  be  about  nine  miles  long,  and  will  cost  about  *1 3,000. 
It  is  designed  to  supply  all  the  placer-mines  of  that  country  with  water, 
and  will  also  furnish  water  in  alt  probability  for  irrigating  purposes  in 
Hot  Springs  Valley.  There  are  about  forty  acres  on  this  clnim,  all  rich 
gravel -diggings.  It  includes  three  or  four  different  bars,  among  whieh 
are  Oiler  Bar  and  China  Bar.  The  gravel  is  supposed  to  be  from  5  to 
95  feet  deep.  The  bars  and  small  gulches  on  Kern  Uiver  in  this  vicin- 
ity are  being  worked  by  the  Chinese,  who  are  seen  everywhere  with 
their  rockers  and  sluice-boxes. 

The  Saint  John  Mining  Company,  ;it  Sageland,  expended  from  150,000 
to  $60,000  in  putting  up  hoisting-works,  pump,  &c.  They  are  now  down 
720  feet,  where  the  vein  is  from  4  to  4£  feet  wide,  and  said  to  be  very 
rich.  This  is  the  deepest  mine  in  the  county.  A  twelve-stamp  mill  with 
three  batteries  was  reported  ready  to  start  up;  but  at  the  close  of  the 
year  I  learned  that  the  mine  was  shut,  and  that  it  was  somewhat  doubt- 
ful whether  it  would  ever  be  opened  again.  Of  the  precise  nature  of 
the  disappointment  or  difficulty  which  led  to  this  suspension  I  am  not 
advised. 

The  Bright  Star  Mine,  located  at  Piute,  eighteen  miles  from  the  Hot 
Springs,  is  running  til  teen  sta  nips  on  rich  ore.  The  shaft  is  down  about 
350  feet  on  the  vein,  which  is  8  to  12  feet  wide.  The  company  has 
already  realized  from  this  mine  from  $250,000  to  $300,000.  A  number 
of  other  mines  are  worked  in  the  same  neighborhood  with  arrastras. 

San  Bernardino  attracted  some  attention  last  year  as  a  field  for  quartz- 
mining  operations,  and  a  forty-stamp  mill  was  erected  by  the  Gold 
Mountain  Company,  near  Bear  Valley,  at  a  cost  of  $100,000,  and  with 
g-eapacity  of  100  tons  per  day.    The  enterprise  proved  a  fail- 
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ure,  owing  to  the  indiscriminate  working  of  masses  of  barren  quartz. 
The  quartz-zone  of  this  district  is  of  great  width,  but  the  system  of  pay- 
shoots,  if  such  exists,  was  not  discovered  by  the  managers,  or  at  least 
was  not  developed. 

San  Luis  Obispo,  a  southern-coast  comity,  has  lately  beeu  the  scene 
of  great  activity  in  quicksilver-mining.  The  principal  mine,  the  Oceanic, 
was  described  in  our  last  Report,  {for  1875.)  The  Tribune  of  December 
'25  says:  The  mining-interests  of  the  county  are  growing  brighter  with 
every  month's  development.  There  is  not  a  remaining  doubt  as  to  the 
fact  of  there  being  one  of  the  richest  and  most  extensive  quicksilver- 
belts  running  through  the  entire  length  of  the  county  that  is  to  be  found 
in  any  portion  of  the  State.  The  development  of  these  mines  will 
greatly  quicken  every  other  industry  in  the  county.  At  the  present 
time  there  are  probably  250  men  at  work  in  these  mines,  and  the  amount 
of  money  put  in  circulation  through  their  earnings  is  already  consider- 
able; but  let  the  number  be  increased  to  one  or  two  thousand,  as  it 
well  might  be,  then  everybody  would  teel  its  influence.  The  <  ceauic 
company  for  months  in  succession  last  summer  paid  as  high  as  $10,000 
a  month  for  wages  and  material,  which  gave  a  great  impetus  to  all 
classes  of  business  in  and  about  Cambria.  The  Ocean  View  Mine  has 
now  employed  60  men,  and  must  keep  up  as  largea  force  until  the  works 
are  all  completed. 

MARIPOSA  COUNTY. 

The  following  table,  compiled  from  the  official  returns  of  county  assess- 
ors, shows  the  condition  of  mining  from  1870  to  date : 
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The  principal  source  of  gold  production  up  to  the  year  1S70  was  from 
the  Mariposa  estate,  known  as  the  Fremont  grant,  and  now  the  property 
of  the  Mariposa  Land  and  Mining  Company.  The  leading  mines  of  the 
company  were  described  in  the  Reports  of  ISfifl  and  1871,  and  again  in 
tabulated  form  in  the  Report  of  1 874,  pages  07,  08.  During  the  past  few 
years  the  company's  energies  have  been  devoted  to  the  running  of  a 
long  adit  from  the  mound   to  strike  the  principal  mines  at  great  depth. 

As  early  as  1858  or  1859,  the  late  Dr.  Justus  Adelbeig  suggested  the 
advisability  of  a  tunnel  from  the  Merced  Elver,  at  the  Benton  Mills, 
along  the  line  of  the  vein  of  quartz  which  was  known  to  exist  from  the 
river  to  the  Pine  'free  and  Josephine  Mines,  and  from  these  last  con- 
tinuing southwardly  to  Mount  Ophir,  Princeton,  Agua  Frio,  and  even 
to  the  extreme  southerly  limits  of  this  estate.  The  suggestion  was  not 
acted  on  at  the  time,  but  some  years  after  was  again  brought  to  the  notice 
of  the  Mariposa  Company.  A  tunnel  was  commenced  and  then  aban- 
doned, and  the  enterprise  was  permitted  to  rest  until  June,  lS7.'i,  when 
the  work  was  in  reality  commenced.    The  tunnel  was  carried  on  with 
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occasional  interruptions  until.  June,  1874,  and  then,  after  a  rest  of  six 
months,  was  again  resumed.  "When  it  bad  reached  ;i  length  of  1,000 
feet  a  vein  was  intersected,  supposed  to  be  the  cool  iuuation  of  the  Pine 
Tree.  The  work  at  the  com  men  cement  was  easy,  but  as  the  drift  ad- 
vanced the  ground  became  harder,  until,  at  440  feet,  hard  blue  slate 
was  encountered,  ami  has  since  continued.  The  course  of  the  tunnel 
being  parallel  to  tins  strati  a  cation,  in  blasting  the  powder  loses  75  per 
cent,  of  its  effective  force  on  the  "center  cuts."  The  length  of  the 
tunnel  at  the  end  of  the  year  was  reported  about  1,300  feet,  and  the 
rate  of  progress  as  rather  less  (owing  to  the  extreme  hardness  of  the 
rock)  than  the  previous  average  of  90  feet  per  month.  A  visitor  informs 
me  that  the  rock  ia  tin:  heading  was  so  hard  that  a  continuous  circle  of 
flame  issued  from  the  drill-holes  till  they  had  attained  the  depth  of  five 
or  six  inches,  although  water  was  poured  into  them  while  the  drills  were 
iu  motion.  Had  it  not  been  for  the  Burleigh  rock-drill  the  work  would 
have  been  abandoned  long  since,  as  competent  miuers  estimate  the  cost 
of  running  it  at  $70  per  foot.  This  tunnel  once  iu,  the  cost  of  carrying 
it  on  will  be  defrayed  out  of  the  vein  itself,  for,  with  a  down-grade  to 
the  mill,  and  no  necessity  of  handling  the  ore  twice,  the  quartz  can  be 
delivered  at  the  "spaller"  for  less  than  §2  per  ton,  and  the  cost  of 
milling  will  not  exceed  that  amount,  as  the  principal  item  of  expense  iu 
mitliug  is  reduced  to  a  minimum  by  using  the  water-power  of  the  Merced. 
Steps  are  now  being  taken  to  bring  iu  a  ditch,  which,  besides  furnish- 
ing power  to  the  Benton  Mills,  will  also  supply  the  means  of  working 
the  placers  above  the  banks  of  the  river,  which  are  now  useless  for  the 
want  of  water.  The  amount  of  power  to  be  derived  from  the  increased 
fall  will  be  nearly  3,000  horse-power.  It  is  part  of  the  policy  of  the 
company  to  utilize  this  power  by  milling  the  quartz  furnished  by  the 
series  of  veins  from  the  Merced  1  liver  to  Agna  Frio,  thus  avoiding  the 
enormous  expense  for  fuel  of  about  $20,000  yearly  for  each  mill.  The 
canal  will  have  a  capacity  of  20,000  cubic  feet  per  minute. 

During  the  year  just  past  the  company  has  driven  the  main  drain  and 
working- tunnel  above  alluded  to  750  feet,  but  the  real  .working-time  has 
been  but  little  over  six  mouths,  as  the  old  Benton  dam.  had  to  be  re- 
built, thus  taking  away  for  a  considerable  period  the  power  used  in 
compressing  air,  &e.  The  Pine  Tree  fissure  was  cut  and  crossed  at  1,000 
feet.  It  showed  a  small- vein  of  about  six  inches,  well  defined  and  car- 
rying sulphurets.  Assayers  at  the  New  York  assay-office  pronounced  it 
regular  oreand  containing  $9  per  tou  in  gold.  The  position  of  the  vein 
is  the  same  as  bad  been  calculated  according  to  the  surveys  and  surface- 
observations,  Sow,  following  on  the  vein,  which  widens  as  it  advances, 
there  are  still  200  feet  to  drive  before  reaching  a  point  under  the 
first  outcropping.  The  drifts  will  then  have  "  backs  "  of  500  feet  ver- 
tical height,  with  a  3-foot  vein  on  the  surface.  Parallel  to  this  and  250 
feet  distant  is  a  4-foot  vein,  for  which  a  cross-cut  is  now  running,  and 
toward  which  it  has  advanced  126  feet. 

Prom  these  outcroppings  to  the  old  Pine  Tree  the  surface-indications 
are  continuous  and  well-defined. 

Prospecting-drills  will  be  used  after  January  1,  to  make  a  thorough 
examination  of  the  best- appearing  veins  on  the  whole  estate.  Prepara- 
tions are  making  to  sink  on  the  well-known  Princeton  vein  to  the  depth 
of  1,20(101-  1,500  feet.  This  will  allow  an  undercutting  of  the  old  works 
from  800  to  1,000  feet.  At  the  time  this  mine  was  closed,  it  is  said  an 
extensive  4-foot  vein  of  $12  to  $15  rock  was  abandoned.  This  was  six 
years  ago,  when  the  cost  of  mining  was  high,  but  by  means  of  the  Bnr- 
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ieigh  drills  and  compressed  air  from  the  Merced  the  cost  has  been  greatly 
reduced. 

In  the  River  tunnel,  with  a  heading  8  feet  by  12  feet,  the  lowest  offer  by 
bund  labor  is  $70  per  running  foot,  while  by  machinery  the  total  expense 
is  *;ii.50,  as  shown  during  the  past  six  months.  This  includes  every- 
thing— rails,  tics,  car-repairs,  some  timbering,  powder,  &c. 

The  principal  mini's  near  Coulterville,  in  ibis  county,  were  described 
in  tabulated  form  in  the  report  of  1875.  During  the  past  year  but  little 
has  been  done,  in  this  portion  of  the  county.  There  are  many  valuable 
mines  in  this  district;  lying  idle  owing  to  litigation  and  bad  management. 
The  Douglass  and  the  Maxwell  Creek  Mines  will  resume  operations  carl y 
in  1876.  Their  mills  are  only  one  mile  from  town.  These  mines  have  a 
good  record.  The  Hasloeand  Bandere.ta  .Mines  (ire  ten  miles  from  town, 
and  have  ten  stamps  each  running.  The  Martin  &  Walling  Company 
will  resume  early  in  1876.  The  Ralston  Marble  Spring  Mine,  two  miles 
from  Bower  Cave,  is  said  to  be  valuable.  The  Mc  Alpine,  five  and  a 
half  miles  from  Bower  Gave,  has  turned  out  well.  Dr.  McLean's  Mine, 
near  the  last,  looks  well.  The  Coulterville  Mill  and  Mining  Company, 
ten  miles  from  Bower  Cave,  is  running  a  ten-stamp  mill.  The  Crown 
lead  is  three  miles  from  town.  There  are  some  others  of  less  note  in  this 
vicinity.  Coulterville  is  a  dislrihuliiui-point  for  a  large  region,  supply- 
ing camps  twenty  or  twenty-five  miles  around. 

The  principal  mines  in  the  vicinity  of  Hornitos  are  the  Washington, 
Iliti'dwick  Xo.  9,  the  Spring  Ledge,  Gulch,  Silver  Lead,  the  Gaines, 
Oatripidonico,  Dause,  and  a  few  others  of  less  note.  The  Washington, 
one  and  a  half  miles  from  town,  is  a  good  mine.  They  are  working  on 
the  700-foot  level.  Their  last  clean-up  (November,  1875)  yielded  $7,800 
from  350  tons  of  rock.  They  work  75  men — 25  Chinese.  Their  greatest 
drawback  is  fuel.  Wood  costs  $50  per  day.  Their  rock  is  sulphuret, 
and  they  have  extensive  cblorinating-works.  Their  engine  for  pumping 
is  70  horse-power;  for  quartz-mill,  70  horse,  aud  for  the  hoisting-works. 
25  horse.  The  engine  for  the  mill  will  drive  forty  stamps;  they  now  run. 
but  twenty  stamps.  The  Campidonico  runs  five  stamps ;  the  Hardwick, 
five  stamps,  and  the  Gaines,  ten  stamps.  The  Gulch  Mine  will  erect  a 
ten-stamp  mill  early  in  1876. 

Through  the  courtesy  of  the  owners  and  of  Capt.  J.  H.  Riley,  of 
San  Francisco,  I  am  enabled  to  present  an  abstract  of  the  report  of  Mr. 
James  D.  Hague,  M.  E.,  on  the  Hite's  Cove  Mine,  which  was  described 
in  the  report  of  1 875,  and  which  may  be  considered  as  one  of  the  leading 
quartz-mines  of  the  State. 

The  Ilite  Mine  is  at  Hite's  Cove,  on  the  South  Merced  River,  three  or  four  miles 
above  iLh.i  junction  of  Sim:  lirancJ!  with  the  mam  stream  Hewing  out  of  Hie  YoM-inite 
Valley.  A  sharp  ridge,  1,500  to  1,700  feet  high,  here  divides  the  [wo  streams.  Tbe 
vein  on  which  the  mine  is  worked  crops  out  high  up  on  the  north  side  of  l.his  rid^e, 
overlooking  the  South  Branch.  The-  outcrop  uf  tin:  vein  follows  an  early  cast  anil  west 
line  ;dong  and  dipping  (northerly)  steeply  into  the- hill.  Tlic  mine  is  opened  by  two 
tunnel?,  which  enter  the  bill  through  eounl,r>--rock  at.  right  rubles  to  ilio  vein.  Until 
tunnels  are  so  situated  that  they  cat  the  vein  near  I  lie  cenl.er  of  I  bo  claim,  which  in 
1,000  feet  in  length  ;  there  are,  therefore,  about  500  feet  of  ground  o:t  oil  Iter  side  of 
[In-  points  in  tbe  vein  thus  intersected,  Tin;  (oovr  tunnel, 1  hre-ugh  which  Iho  mine  is 
now  chiefly  worked,  in  about  iM)  to  r.00  feet  vertically  above  the  bed  of  tho  river. 
The  upper  tunnel  i;>  about  Oijj  feet  above  the  tower,  or  about  f'WJ  feet,  when  measun  d 
on  the  dip  of  the  vein,  buy  70  degrees.  The  croppings  are  from  12")  to  200  feet  above 
tho  upper  tunnel. 

The  upper  tunnel  is  about  300  feet  in  length.  From  the  point  of  its  intcrsecl  ion 
wi;.ti  Lin;  Vein  a  drift  has  been  dt  ivet.i  n  loeg  tin-  vein  east  and  west,  over  IKiLI  feci  in 
each  direction,  developing  two  shoots  of  ore,  one  in  each  end  of  tbe  mine.  These 
shoots  have  each  been  stoped  out  lor  a,  considerable  length  hotween  the  tunnel  and 
the  surface.  Tho  lower  tunnel  is  about  1,100  feet,  in  length.  From  its  point  of  inter- 
section with  the  vein  drifts  have  been  run  each  way  nearly,  if  not  quite,  to  the  hound- 
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ary-lineB.  The  two  trinnela  (586  feet  apart  on  the  dip  of  vein)  are  connected  by  the 
works  in  the  western  half  of  the  claim,  wbore  a  fine  body  of  ore  has  been  developed 
and  partlv  worked  out.  The  eastern  half  of  I  he  mine  is  not  so  far  dcvcliiped.  1  be 
lower  tunnel  shows  a  strong  vein  r,f  qnariz  i.biir  assays  "-,..11.  but  tins  e,i<>r,in.Mle-n- 
between  the  two  i  muicls  remained  almost  untouched  at  the  date  of  the  writers  lasi 
visit  June,  1875.    Below  the  lower  tunnel  no  work  whatever  bad  then  been  done. 

The  nature  and  extent  of  the  development  in  the-  mine  in  June,  1875,  may  he  partly 
described  as  follows: 

On  the  level  of  the  lower  tamtel.  drill  west  t.o  h.umlary-lnie,  nearly  500  lea t. 
On  the  level  of  the  lower  tunnel,  drift  east  about  400  feet. 

Above  the  level  of  the  lower  tunnel  a  series  of  winzes  connect  with  the  upper  ton- 
nel,  starting  from  the  lower  level  at  a  point  150  feet  west  of  the  lower  tunnel. 

On  level  84  feet  above  lower  tunnel,  drifts  cast  and  west  from  winze,  uii;;i'e-at:<i;.; 
184  feet. 

On  level  190  feet  above  lower  tunnel,  drifts  cast  and  west  from  winze,  aggregating 
430  feet. 

On  level  265  feet  above  lower  tunnel,  drifts  east  and  west  Irons  winze,  aji:rrega  i.m;! 
100  feet.  „      .  "  . 

On  level  343  feet  above  lower  tunnel,  drifts  east  and  west  from  winze,  ^e-h.':;;h  i'i.l; 
335  feet. 

On  level  432  feet  above  lower  tunnel,  drifts  east  and  west  from  winze,  aggregating 
208  feet. 

On  level  496  feet  above  lower  tunnel,  drifts  east  and  west  from  winze,  a^rcjvjitii:-.' 
256  feet.  ,  . 

On  upper  iim'iel.  i/.^i  feet  above  lower  hmnel.  drifts  east  and  v.e^t.  Ircrri  winze,  a.-irro- 
y;i!.if.^  TUO  (cTSO  feet.  _,     ,  iV 

These  drifts,  with  their  connected  winzes,  orosB-cnts,  Bad  stopea,  afiord  bbe  "»'<•"- 
ing  observations  on  the  character  of  the  vein.  The  inclosing  country -rock  is  t,la.c,; 
slate;  general  course  of  vein  regular,  and  nearly  east  and  west;  dip  to  the  north  7.1 
dcrecsiroiu  the  horizon;  width,  varying  between  extremes  of  a  few  inches  to  over  'Jo 
fiset.  averaging  where  stoped  5  to  6  feet.  Tlio  quartz  occurs  in  shoots,  pmcbisii:  inn- 
widening  at  greater  or  less  intervals.  The  main  west  shoot,  which  Las  been  thns iar 
the-  chief  somvc  of  quart?;,  has  been  opened  in  length  from  100  to  250  feet  o:i  oiilerert 
levels.  On  the  bottom  level  this  shoot  has  a  continuous  length  of  250  feet.  The  quartz 
also  sometimes  forms  two  or  more  parallel  veins  or  seams,  so  thai  within  liie  *]>;«■■■ 
included  between  the  main  hanging  and  foot  walls  of  the  vein  there  may  be  two 
distinct  bodies  of  quartz  separated  by  a  horse  ol  slate.  In  the  upper  works  there 
have  always  been  three  separate  teams  rcco-urn-d,  nhhonjdi  "illy  [wo  have  been  much 
worked.  In  I  I.e.  bottom  level  (he  vein,  whirls  in  15  to  '20  fe,-l  wbic  where  eat  by  the 
munel,  is  divided  bv  a  large  horse  in  the  western  portion  of  the  ground.  I.'iic  -ener  al 
character  of  the  oiioTrz  throughout.  Hie-  mine  U  moderately  hard,  "white  or  blinsh- 
white,  sometimes  mixed  with  seams  of  slate,  frequently  showing  free  gold,  with  souse 
iron  sulnhurets  and  a  little  galena.  The  qualify  varies  between  wide  extremes,  say 
from  810  to  8100  per  ton.  The  average  of  several  years'  operations  appears  to  show  :• 
yield  of  $30  Ui  $40  per  ton.  At  the  end  of  1t7 -1.  a  careful  estimate  of  the  amount  ot 
quartz  thus  far  worked  showed  a  product  of.  say.  :Hi,0;i0  ions,  yielding  over  81,250,000, 
„r  sometinne  over  fi-10  per  ton.  According  to  the  reported  operations  trf  this  year, 
(1875.)  this  yield  has  been  fully  sustained.  It  is  specially  noteworthy  that  nearly  a,, 
the  (inasui  taken  from  the  mine  is  crushed  without  any  discrimination  or  assortment. 
The  dumps  show  very  little  or  no  quartz.  The  yield  obtained  is  the  result  of  milling 
the  whole  vein.  .  ,   , 

The  mine  has  been  known  and  worked  since  1  .-(::>.  Its  early  history  i-,  iinrec.veci., 
and  iis  [ilMiludiou  can  oiJv"  be  c-1.ii  [od  its  eencral  terms.  In  later  year-  the  Jjii.1i  ni- 
nr.aln, ■:"..!.:  i,  ..iwn  »-  In/low.,;  WV,  -ISiUTl:  IrTU.  ftl2fi.Sl>J  ;  IK71,  Sl:SJ,Do7  ;  li-.ti. 
f--.l:l:>.; Y->  :  VTS.t-rXUXr.  nine  menlbs  of  ltf  !.  f-ll^iH'J.  The  mtal  product  from  the 
iiciniiin'.'  to  ilie  end  ui'  I-H74  is  placed  at  something  over  $1,250,000. 

TJio  costs  of  operation  are  known  in  detail  fnr  nisly  two  nr  three  years,     lee.nuin;; 
all  expenses  ior  mining  and  mil  line;,  dead-work,  permanent  improvements,  &c,  these 
were  reported  as  follows: 
In  1&2.  §42,793.78.  estimated  per  ton  at  $17.11. 
In  1-7:!.  *;'>:•;.[>-[..  estimated  per  Ion  at  $17.86. 
In  1874,  (9  months,)  $31, 063.32,  estimated  per  ton  at  $10. 

The  estimated  net  profits  per  ton  of  quartz  crushed  during  the  same 
period  were  as  follows : 
In  1872,  836.38 ;  1873,  $27.51 ;  nine  months  of  1874,  SJ30.33. 
The  net  proffts  .if  the  vear  1*7-1  sire,  repnricd  at  8120,000. 

The  mine  is  provided  with  a  mi;],  which  is  silual.ed  near  the  river-bank  and  dn-eeily 
below  the  tunnel-month.  The  ore  is  hronj'bt.  out.  fnsrn  the  mine  on  a  tram- way,  a.nd  is 
sent  down  to  mill  by  an  inclined  road  without  change  of  cars.    The  mill  lias  t  wunty 
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srnmris:  but,  as  all  the  ore  is  ground  in  pans  for  the  purpose  of  dividing  it  finely,  and 
(.1,  itUoid:!:-  ;ili!]n,l:!ril  -  .pi  sortn  ti  i  iy  for  nm<i!;::iuialioti, 'lie  <in!v  of  the  mill  is  very  light 

""<■  "< "i";J  (>>■■  1'''! !  ■'■'•>  t»"s  l"'r  moot  h.  '  The  tost  of  milii,,..  alone  is  s;ml  to  ji.T,>r.'. 

:[«.:  about  s:!.7.->  pur  ion.  The  mill  is  driven  bv  iviiter-pnw cr.  obtained  in  h f.n nelaiu-i- 
ilmin^  iikis!  oi  I  lie  year,  from  the  South  Merced.  At  [ho  presenl  date  (IHTii'l  !iie  mil! 
io». facilities  arc  tiein;;  increased  by  the  addition  of  twenty  hum  stau:n>.  \V  i;  h,  these 
in  operation  li  ii  expected  thai.  I  be.  irn.i  =  1-FiLv  pi.  >d  action  will  be  ir.nn  ••:,::J\l\n  u>  f-iUMWi. 

The.  nunc  in  iU  present  condition  i„  able  to  iiu-nL.-h  a  much  Urn'or  Minjnv  of  ore  than 
f  called  io.r  by  the  nifHiiif.  scale  of  operations.  In  187-1.  when  visited  by  the  writer 
the  total  force  employed  was  VA  men,  of  whom  only  Hi  were  miners:  the  remainder 
comprising 'Strain  mors  i;  mili-rtien.  1  l,jii lings-man,  carpenter,  smiths,  torenia:i.  ooolis, 
and  jobbers.  Ot  tiic  ininin^-loK-c.  only  4  vce.ro  smpiiip,  5  Mere  breaking  quarts  in 
opening  ground,  ncd  1  on  dead-work.  TMs  force,  without  working  nights  or  Sui.d.ivs, 
kepi  the.  mm  follj  supplied.  h      **  J   ' 

At  thai  dare  tlic  developed  reserves  of  qinirt?,  standing  in  the  opened  ground  were 
estimated  al  isri.ni'i!  to  -1U,i"h"K)  tons,  and  va.li:ed  at  ?;T,ri,6Hi  to  ;-\  .1/1X1.000  net. 

The  promise  of  the  mine  for  the  future,  beyond  these  developed  resources,  was 
lntusiraily  ;;ood. 

TUOLUMNE    COUNTY. 

This  county  was  described  at  length  iu  my  report  for  1872,  since 
which  time  there  has  been  little  change  in  the  condition  of  mining  there. 
There  are  iu  the  county  twenty  quartz- in  ills,  most  of  them  working 
irregularly,  iind  crashing  about.  15,000  ions  per  annum.  The  bullion- 
vield  from  this  source  will  be  materially  increased  next  year  (187ii)  by 
the  working  of  the  Confidence  Mine,  which  has  developed  large  ore- 
bodies  during  the  past  .year.  This  important  mine  was  fully  described 
in  my  last  year's  report  by  Professor  A shburuer.  The  principal  mines  are 
the  Confidence,  Spring  Gulch,  Golden  (Tate,  Sonlsby,  and  a  group  of 
mines  on  the  Mother  lode,  which  passes  through  this  county,  all  of 
which  have  been  describee!  in  former  reports.  Gravel-mining  under 
Table  Mountain  has  been  carried  on  extensively,  but  no  returns  can  be 
.ibiained.     The  system  of  working  is  the  same  as  in  1872. 

Mr.  H.  G.  Wetmore,  superintendent  of  the  Golden  Gate,  makes  the 
following  report  of  his  mine  : 

Golden  Gate  Mine— lengthoflocati  on,  2,600  feet;  course,  northeast  and 
southwest;  dip,  west,  70  to  80  degrees;  length  pay-zone,  100  feet:  aver- 
age width,  (1  feet  as  fir  us  explored  ;  arc  still  in  pay-ore ;  country-rock, 
slate;  vein-matter,  flinty  quartz;  no  machinery  yet  erected;  greatest 
depth  attained,  210  feet;  greatest  length  horizontal  exploration,  285 
feet ;  2  levels  opened  by  tunnel,  285  feet  long  ;  miners'  wages,  per  day, 
-S3;  cost  sinking,  per  foot,  from  $15  to  $30;  cost  drifting,  per  foot,  aver- 
age, $20;  cost,  sloping,  per  ton,  from  $1.50  to  $2;  cost  mining,  per  ton 
extracted,  83.20;  cost  milling,  per  ton.  81.25  at  company's  mill;  num- 
ber tons  extracted  and  worked,  about  500 ;  average  yield,  per  ton.  81  1.50 ; 
percentage  sulphurets,  from  1J  to  4  per  cent. 

Golden  Gate  Company's  mill— water  power,  300  iuches,  40-foot  fall; 
10  stamps,  at  720  pounds,  dropping  7  inches  83  times  per  minute;  no 
pans;  5  concentrators;  cost  of  mill.  810,000;  capacity,  20  tons  per  24 
hours;  cost  treatment,  $1.25  per  ton  ;  during  the  past  Year  have  only 
been  experimenting ;  up  to  date  the  sulphurets  have  been  sold. 

Mr.  Jesse  ITollatlay,  president  of  the  Confidence  Mine,  makes  the 
following  return,  (the  bullion -product  given  below  is  the  total  yield  since 
the  mine  passed  into  the  hands  of  the  present  owners,  in  1871 :) 

Confidence  Mine— location,  2,500  feet;  course,  north  25  degrees  west, 
dip  22  degrees  east;  length  pay-zone  246  feet,  average  width  7  feet ;  coun- 
try-rock, granite  ;  vein-matter,  quartz  and  sulphurets  ;  worked  by  shaft: 
870  feet  deep  ;  0  levels  open  ;  total  length  drifts,  3.300  feet  ;  cost  of  heist 
ing-works,$ll,500;  18  miners  employed,  at  $3  per  dav;  cost  of  sinking 
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per  foot,  $10;  of  drifting,  $8;  of  stoping,  per  ton,  $1.50;  of  mining,  per 
ion  extracted,  S3;  of  milling  at  company's  mill.  ^.o";  average  yield,  \zcr 
too,  $!<> ;  total  bullion-prnduet,  *5:,0,OdO  ;  kind  of  power,  and  amount, 
steau),  80-horse;  number  of  stamps,  40;  weight  of  Stamps,  650  pounds  : 
number  of  drops  per  minute,  70;  height  of  drop,  7  inches  ;  cost  of  mill, 
$;..'.(). uuu  ;  capacity  per  twenty-four  hours,  tons,  50 ;  cost  of  treatment, 
per  ton,  $2.  JO ;  tons  crushed  during  the  year,  uncertain ;  making  devel- 
opments. 

CALAVERAS  COUNTY. 

The  assessment-list  of  this  county  shows  the  following  valuation  for 
1875: 

Mining-claims $118, 78o 

Improvements  on  same 110,175 

Mining-ditches 94,155 

Total 323,115 

The  comparative  condition  of  the  mining-interest  is  shown  by  the 

following  table,  compiled  from  official  statistics  : 
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From  the  above  it  appears  that  there  has  been  but  little  change  in 
the  general  condition  of  mining  for  the  past  five  years. 

Iu  crossing  this  county  from  the  foot  hills  bordering  the  San  Joaquin 
Valley  toward  the  summit  of  the  Sierras,  we  find  the  belt  of  auriferous 
met  amorphic  rocks,  which  forms  the  great  mining-field  of  Central  Cali- 
fornia, having  a  general  course  of  iron  beast,  and  southwest.  The  lower 
portion  iu  the  foot-hills  is  covered  only  by  superficial  debritus,  which 
seems  to  be  the  remnants  of  broken  channels  which  existed  higher  up 
and  flowed  in  a  general  direction  from  north  to  south.  In  the  higher 
portions  of  the  county,  near  I  lie  junction  of  the  slates  and  granite,  there 
are  isolated  patches  of  these  ancient  channels  covered  by  basaltic  lava, 
and  below  these,  on  the  limestone  belt,  superficial  placers,  which  are 
still  worked  during  the  rainy  season. 

In  the  extreme  western  portion  of  the  slate-belt  we  find  the  copper- 
belt,  in  which  are  situated  the  Union,  Keystone,  and  other  mines  of  note, 
which  have  remained  closed  for  several  years  in  consequence  of  the  low 
price  of  copper.  The  ores  are  yellow  sulphurets,  known  as  "bronze- 
ores,"  and  are  inclosed  in  ehlorilic  slates  and  serpen  tine.  They  are  said 
to  have  occurred  in  lenticular  masses  and  to  have  deteriorated  in  depth. 

The  great  quartz-vein,  or  zone  of  veins,  known  as  the  Mother  lode, 
enters  this  county  from  Tuolumne  and  crosses  it  into  Amador.  It 
makes  strong  crop'piugs  at  Carson  Hill,  Albany  mil,  Angel's,  near  Ban 
Andreas,  and  at  Lower  Rich.  Cakli,  on  the  Mokelunme  River.  Carson 
Hill  aloue  is  credited  with  the  production  of  $4,000,000,  but  active 
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operations  have  been  suspended  for  several  years,  as  the  free-gold-bear- 
ing character  of  the  rock  changed  in  depth  and  was  succeeded  by  tellu- 
rites and  arsenical  compounds.  My  report  of  1875  contains  the  results 
of  tests  of  these  refractory  ores,  but  nothing  has  yet  been  done  toward 
the  permanent  development  of  these  claims.  At  Angel's,  arrastras  only 
are  running.  This  place,  a  few  years;  since,  had  five  quartz-nulls,  aggre- 
gating* 60  stamps.  The  condition  of  quartz-mining  near  San  Andreas  is 
noticed  below  in  a  communication  from  Mr.  J.  Eathgeb.  This  portion 
of  the  Mother  lode  carries  low-grade  oars  near  the  surface,  but  its 
charaeter  at  lower  levels  has  not  yet  been  demonstrated  by  deep  devel- 
opment.   The  reason  assigned  is  want  of  capital. 

The  most  extensive  quartz-mining  operation  of  the  county  at  present  is 
the  Gwin  or  Paloma  Mine,  owned  by  Messrs.  Gwin,  Coleman,  and  others. 
This  is  situated  at  the  head  of  Lower  Rich  Gulch,  a  deep  ravine  de- 
bouching on  the  Mokelumue  Kiver.  The  mine  has  attained  a  depth  by 
shaft  of  1,100  feet,  the  lowest  level  yet  opened  being  at  1,000  feet.  The 
company  owns  two  mills,  both  run  by  water-power,  and  the  property  is 
economically  managed.  It  is  to  be  regretted  that  statistics,  such  as  are 
cheerfully  furnished  in  the  same  character  of  mines  on  the  Mother  lode 
in  Amador  County,  cannot  be  obtained  from  this  source.  They  would 
be  valuable  as  furnishing  information  on  the  economy  of  mining  in  low- 
grade  ores,  for  the  ores  of  the  Gwin  Mine  have  been  of  low  grade  for 
the  most  part  down  to  present  depths,  and  yet  the  business  of  mining 
has  been  successfully  prosecuted  since  the  property  passed  into  the  hands 
of  the  present  owners.  The  vein  is  well  defined  and  sometimes  of  great 
width.  On  the  800-foot  level  it  attained  a  with  of  18  feet,  with  high- 
grade  rock.  The  rich-ore  bodies,  however,  seem  to  occur  in  lenticular 
masses,  and  alternate  levels  are  sometimes  in  low-grade  ore.  The  cost 
of  milling  and  mining  probably  does  not  exceed  $(i  or  87  per  ton. 

West  Point  district  is  situated  in  the  eastern  portion  of  the  gold- 
bearing  belt,  in  a  granite  formation.  As  a  general  rule  the  veins  are 
narrow,  but  of  high  grade,  (|30  to  $10  per  ton,)  the  walis  hard,  and  the 
pay-shoots  contracted  in  length.  N early  all  these  veins  paid  well  until 
depth  was  attained,  and  mining  and  pumping  became  expensive.  Many 
are  now  idle,  on  which  expensive  machinery  has  been  erected.  This  is 
not  owing  to  the  exhaustion  of  the  mines,  but  to  the  fact  that  the  pay- 
sheets  are  limited  in  length,  and  can  only  be  found  by  continuous  sink- 
ing of  the  main  shaft. 

Several  mines  noticed  in  former  reports  have  suspended  operations, 
and  others  have  been  resuscitated  with  favorable  results.  Among  these 
the  Mitia  liica  and  Oheeno  are  prominent.  The  principal  works  of  the 
Mina  liica  are  situated  on  an  ore-body  232  feet  in  length,  which  aver- 
ages 4  feet  wide,  and  was  worked  years  ago  to  the  depth  of  135  feet. 
The  new  shaft  is  12  feet  by  4,  in  the  clear,  and  is  now  173  feet  deep. 
Sinking  progresses  at  the  rate  of  0  feel:  per  week.  The  40  feet  of  backs 
attained  show  a  uniform  width  of  4  feet,  containing  18  inches  of  very 
high-grade  ore.  The  whole  is  estimated  at  $40  per  ton.  The  hoisting- 
works  are  driven  by  a  Hi-horse  power  horizontal  engine,  consuming 
three- fourths  of  a  cord  of  wood  in  twenty-four  hours.  Engineers  act 
as  "  tub-landers."  A  pump  is  employed  two  hours  out  of  twenty-four 
in  emptying  a  water-tank  placed  at  a  depth  uf  150  feet.  The  company 
owns  another  mine,  the  Maria,  about  one  mile  west  of  the  Minn  liica. 
A  transverse  tunnel  taps  the  first  vein  at  a  considerable  depth,  and  has 
been  extended  on  the  lode  !20  feet.  The  ore  averages  2  feet  in  width, 
and  is  estimated  to  yield  $15  per  ton.  The  main  tunnel  will  be  extended 
shortly  to  nine  other  lodes,  which  crop  east  of,  and  parallel  with,  the 
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vein  now  being  developed.  About  400  yards  south  of  the  Maria  is 
located  the  company's  <S-stanip  mill,  driven  by  a  large  overshot  wheel 
and  free  water.    A  Hepburn  settler  and  two  Wheeler  pans  are  employed. 

llili  mill  L  i.  .liiL''   '■■■■  -I  I  I- 'I    |'i'   [■■■■  I  III.!  |  "ii  | '"'i    «!.■    ■    .'■  liT.'r  ;iU«1 

valuable  backs  of  the  Mina  Bica  alone  necessitate  the  erection  of  a 
large  new  mill  near  the  mine. 

A  group  of  mines  in  the  slate-formation  lias  beeu  described  in  former 
reports.  The  most  prominent  is  the  San  Bruno,  described  in  the  report 
of  1875,  which  has  been  steadily  worked  dining  tlie  present  year. 

The  Calaveras  Chronicle,  a  careful  and  reliable  mining  journal,  makes 
the  following  statement  of  the  condition  of  the  principal  quartz-mines 
of  Sheep  Hunch  district,  near  Murphy's  : 

"Powerful  steam  hoi  sting- works  have  been  erected  on  the  well-known 
Wallace  &  Ferguson  Mine.  The  engine  is  45  horsepower,  of  sufficient 
capacity  to  admit  of  sinking  to  any  required  depth.  The  ledge — the 
yield  of  which  has  been  remarkable  from  the  outset — has  been  mined 
to  the  depth  of  125  feet,  a  distance  of  1,400  feet  hi  length,  without  the 
aid  of  machinery.  The  mine  has  been  very  successfully  worked  for  a 
number  of  years,  and  is  today  one  of  tbe  most  valuable  mining-proper- 
ties in  the  State.  When  the  new  hoisting- works  are  completed,  opera- 
tions will  be  pushed  with  greater  vigor,  and  on  a  more  extensive  scale 
than  ever. 

"  Work  is  going  actively  forward  at  the  Woods  Mine.  Sinking  has 
readied  a  depth  of  about  200  feet,  the  quart/  having  been  of  a  fair 
quality  from  the  surface  down.  The  scarcity  of  water  during  the  dry 
season  rendered  it  impossible  to  run  but  a  portion  of  the  stamps  of  the  mill 
connected  with  the  mine,  but  as  that  impediment  no  longer  exists,  the 
entire  battery  will  be  kept  in  motion  in  the  future.  Splendid  ore  is  be- 
ing taken  from  the  Calaveras  Mine,  located  near  the  Woods.  A  new 
Hhaft  is  being  sunk,  which  has  reached  a  depth  of  about  175  feet.  The 
old  shaft  is  400  feet  deep.  The  ledge"  is  a  very  wide  one,  all  good-mill- 
ing ore.  A  flue  20-stamp  mill  is  owned  in  connection  with  the  mine. 
Work  is  being  energetically  pushed  with  good  results.  This  company 
are  successfully  using  the  Paid  process,  described  under  the  heading  of 
IJut.te  County." 

To  Mr.  J.  Eathgeb,  of  San  Andreas,  I  am  indebted  for  the  following 
statement  of  mining-operations  in  his  vicinity : 

"  BAN  Andreas,  October  20, 1875. 

"The  owners  of  the  two  principal  water-d itches  supplying  water  to 
this  vicinity  have  opened  hydraulic  claims,  and  are  using  nearly  all  of 
the  water  themselves,  which  fact  causes  interruption  of  work  of  many 
claims  formerly  worked,  and  also  this  years  exceptional  scarcity  of 
water,  in  a  district  that  has  scant  facilities  and  short  seasons  for  water- 
supply,  causes  a  deficiency  of  information  from  mining-enterprises  from 
this  vicinity. 

"Messrs.  Wyllie  &  Treat  have  opened  Their  hydraulic-mining  claim 
near  Cave  City,  using  the  water  of  the  Table  Mountain  Ditch,  which 
they  own,  anil  Terwiliiger  &  Co.  are  using  the  water  of  the  San  Antonio 


idge.     Drift-mining  on  by- 
te washing  in  many  places 
accumulated  to  be 


Ditch  on  their  hydraulic  claims  on  Tunnel  Bid 

draulic  claims  is  taking  the  place  of  hydraulic 

for  those  reasons,  and  large  piles  of  wash-dir 

washed  in  the  winter.    Lloyd  Brothers,  owners  of  the  Garnet  claim  at  San 

Andreas,  have  been  running  a  bed-rock  tunnel  through  the  rim  rock,  and 

have  found  the  channel  with  good  pay,  and  are  about  moving  their 

arrastras  for  disintegrating  gravel-cement  to  the  new  location.    "" 
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arriistras  are  worked  by  water-power,  and  are  efficacious  for  grinding 
off  tin;  cement  .from  the  quartz  pebbles  without  crushing  them,  liberat- 
iiii;  Hit;  »ohi  contained  in  the  cement,  consisting  of  clay,  quartz-sand,  and 
oxide  of  iron.  They  have  given  better  satisfaction  to  the  owners  than 
their  5-stamp  mill,  erected  to  crush  the  cement.  Small-size  garnets  are 
found,  also  pieces  of  magnesium,  in  this  claim.  At  Central  Hill  the  drift- 
raining  claims  have  been  steadily  worked  with  varied  success.  Tue 
Machiavelli,  Clary,  Benson,  Cole,  Dyas,  Harkins,  a.nd  Shears  are  loca- 
tions on  the  Dead  River  channel ;  the  pay-streak  is  drifted  oat,  hoisted 
by  horse-power  to  the  surface,  dried,  ex-posed  to  the  influence  of  the 
atmosphere,  and  washed. 

"  Quartz-mining  on  the  Mother  lode,  which  runs  through  this  district 
in  this  county,  is  limited,  from  I  he  fact  that  the  capital  has  not  aided  it ; 
private  labor  and  the  yield  of  the  mines  have  developed  them;  its 
growth  and  development  have  been  slow,  hut  progressing.  The  Pioneer 
Chief,  B.  K.  Thorn,  owner,  was  developed  lo  the  depth  id' 200  feet;  the 
Union  Mine  was  sunk  to  the  depth  of  175  feet,  with  two  levels  I5D  feet 
in  length,  and  has  a  10-stamp  quartz-mill.  Captain  Thorpe's  Mine  lias 
several  shafts  with  levels,  and  a 5-stamp quartz-mill.  Beckmau's,  lllish's, 
and  Katbgeb's  are  worked  with  good  results.  Many  other  locations  are 
lying  idle  for  want  of  capital." 

AMADOR    COUNTY. 

This  county  has  long  ranked  as  second  in  the  State  as  a  quartz-min- 
ing county.  It  has  two  systems  of  ledges  traversing  it  from  north  to 
south,  one  at  or  near  the  point  of  contact  of  greenstone  and  slate, 
known  as  the  Mother  lode,  the  other  higher  up,  in  the  granite  forma- 
tion. The  latter  has  not  been  actively  worked  for  several  years,  and  it 
is  doubtful  whether  upon  the  whole  its  mines  have  proved  remunera- 
tive. Prior  to  1870  there  were  twelve  mills  on  this  belt,  aggregalmg  1.15 
stamps,  and  twenty-four  mills  on  the  Mother  lode,  aggregating  122 
si  amps,  making  a  total  of  thirty-six'  mills  and  547  stamps ;  but  it  is  not 
probable  that  more  than  two-thirds  of  these  were  running  at  any  time. 
At  the  present  time,  according  to  the  returnsof  the  county  assessor,  there 
are  but  seventeen  mills  in  the  county,  but  as  many  of  these  are  large 
mills,  the  number  of  stamps  has  not  been  correspondingly  diminished. 

The  following  tabic,  compiled  from  the  official  returns  of  the  surveyor- 
general,  will  show  the  relative  condition  of  mining  siuee  1870 : 
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Tbe  quartz -crushing  of  1872,  as  given  above,  is  either  the  result  of 
error  or  of  some  very  wild  "guessing."  Tbe  number  of  tons  crushed 
was  probably  between  80,000  and  90,000.  The  great  discrepancies  in 
the  returns  of  mining-ditches  is  the  result  of  the  consolidation  of  many 
of  the  smaller  ditches  into  the  Amador  Canal,  which  now  controls  the 
principal  water-sources  of  the  county,  and  the  abandonment  of  many 
Burface-placers  which  were  worked  up  to  the  year  1870. 
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West  of  the  Mother  lode  there  occurs  a  belt  of  copper-veins,  the  same 
as  that  worked  several  years  since  a  I.  Copperopolis,  in  Calaveras  County. 
Only  one  mine  of  this  class  is  now  worked.  This  is  the  Newton  Copper 
Mine,  owned  by  John  IVI.  Glidden  &  Co.,  of  Boston,  Mass.  The.  length  of 
location  is  1 ,300  feet ;  the  course  north  25  decrees  west ;  dip  08  degrees 
east;  length  of  pay-zone,  500  feet,  with  an  average  width  of  2  feet.  The 
vein  occurs  in  met  amorphic  slate,  and  the  ore  is  a  sulphuret  of  the 
class  known  at  Copperopolis  as  "  bronze-ore."  Four  levels  have  been 
opened,  and  (he  ground  explored  to  a  depth  of  40(1  feet  and  a  horizontal 
distance  on  the  vein  of  OSS  feet.  The  mine  is  provided  with  powerful 
hoisting-works,  and  the  ores  are  treated  by  the  learning-process.  This 
property  has  been  actively  worked  for  several  years,  and  with  presumed 
profit  to  t  lie  owners;  hut  as  they  reside  in  the  Eastern  States,  no  details 
of  their  operation  can  be.  obtained  on  the  ground. 

The  Amador  Canal,  which  is  one  of  the  most  extensive  water  projects 
in  the  State,  has  been  described  at  some  length  in  my  reports  of  1874 
and  1S75.  This  great  work  was  completed  in  1875.  and  is  now  selling 
water  ;is  power  t.o  the  quafz-mills  on  its  line.  The  company  already 
supplies  nine  mills,  having  an  aggregate  of  ;(2l)  stamps,  with  a  erushiiig- 
capacitv  of  about  150  tons  per  day.  Water  is  sold  by  the  inch,  the 
quantity  used  depending  on  the  available  fall.  The  Keystone  Mill,  with 
a.  40-stamp  mill,  uses  ISO  inches  for  milling  and  hoisting  purposes,  while 
the  Oneida,  with  00  stamps,  uses  the  same  quantity.  The  principal 
ditch  of  the  Amador  Canal  Company  has  a  length  of  forty-live  miles, 
exclusive  of  the  branch  ditches.  Water  is  taken  from  a  series  of  lakes 
in  the  bigh  sierra,  where  it  is  retained  for  use  in  the  dry  season  by  the 
construction  of  dams.  The  largest  of  these  lakes  has  an  area  of  640 
acres,  and  its  capacity  has  been  increased  during  the  past  year  to  an 
additional  depth  of  twelve  feet  by  the  construction  of  a  dam  at  the  out- 
let. There  are  two  belts  of  auriferous  gravel  traversing  this  county. 
both  of  which  will  be  extensively  worked  during  the  year  1876.  Water 
is  sold  at  10  to  114  cents  per  inch  to  hydraulic  miners.  The  qnartz- 
mills,  taking  smalfqnantities,  pay  from  20  to  25  cents  per  inch. 

There  are  about  100,000  linear  feet  of  locations  ou  the  Mother  lode 
between  the  Mokeltimne  and  Cosumnes  Rivers,  which  form  the  southern 
and  northern  boundaries  of  Amador  County.  Many  of  these  are  paral- 
lel locations;  oue  line  of  locations  on  the  hangiDg-watl,  and  another  in 
the  slates  forming  the  foot-wall,  or  west,  country.  In  some  eases,  as  at 
the  Keystone.  Consolidated  Amador,  and  Oneida.,  both  lines  are  owned 
by  one  company.  The  vein-system  of  the  Mother  lode  varies  in  width, 
sometimes  expanding  to  half  a  mile,  and  again  presenting  the  features 
of  a  true  fissure.  Where  these  expansions  occur  the  veins  are  always 
broken  and  of  low  grade. 

I  append,  in  the  form  of  a  tabulated  statement,  a  review  of  the  con- 
dition of  quartz-mining  on  the  Mother  lode,  in  this  county,  embracing 
a  linear  extent  of  !)i,1^5  feet  of  ground.  We  may  safely  estimate  the 
total  length  of  locations  at  100,000  feet,  and  of  this  great  extent  of 
ground  it  will  be  perceived  by  reference  to  the  statement  that  but  one- 
tenth,  or  about  10.000  feet,  is  now  energetically  worked  with  hoisting- 
works  and  mills.  About  10,000  feet  is  worked  irregularly,  by  means  of 
arastras  or  custom-mills. 

The  Hardenbergh  Mine  is  located  at  Middle  Bar,  ou  the  Mokelumne 
Uiver,  three  miles  from  Jackson.  It  was  opened  in  1851  and  worked 
successively  bv  several  owners,  with  reported  profit,  a  large  amount  of 
pay-rock  being  extracted,  of  the  yield  of  which  no  record  is  accessible 
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to  me.  In  1871  it  was  closed  on  account  of  the  financial  embarrassment 
of  one  of  its  proprietors.  The  present  shaft  (now  501!  feet  deep)  was 
then  under  way.  In  1875  the  mine  was  re-opened  by  Mr.  J.  R.  Harden- 
bergh.  The  location  is  2,400  feet  long.  The  property  includes  a  20- 
stamp  mill,  with  rock  breakers,  pans,  &c,  run  by  water-power.  A  ditch 
brings  2.000  miners'  inches  of  water  from  a  point  on  the  MokeUinme 
three  miles  above  the  mill.  The  fall  is  27  feet,  and  the  power  is  com- 
municated through  a  turbine.  Mine,  ditch,  and  mill-site,  with  ground  for 
sin  face  purposes,  amounting  in  all  to  31  acres,  are  covered  by  a  United 
States  patent. 

The  Kennedy  Mine,  near  Jackson,  which  was  described  in  detail  in  the 
report  for  1S74,  is  being  prospected  on  the  800-foot  level.  The  mill  has 
not  run  during  the  year,  and  therefore  1  have  no  returns.  The  large 
body  of  ore,  found  in  the  southern  portion  of  the  company's  ground, 
adjoining  [.he  Pioneer  line,  was  of  such  low  grade  as  to  prove  unprofit- 
able in  the  company's  mill,  and  prospecting  was  continued  northward 
in  the  expectation  of  developing  a  chimney  of  high-grade  rock  which 
was  worked  in  the  upper  levels. 

The  Consolidated  Amador,  of  Sutter  Creek,  better  known  as  the 
Hay  ward  or  Eureka  Mine,  ranked  for  many  years  as  the  leadiiigrpiartz- 
mine  of  the  State.  During  this  period,  from  1866  to  1872,  the  mine 
yielded  quartz  averaging  $20  per  ton,  and  supplied  a  40-stamp  mill, 
earning  largo  dividends  for  the  owners.  The  history  of  this  mine  may 
be  traced  in  the  reports  of  Hon.  J.  Boss  Browne  a.nd'myseli'  from  I K0S  tu 
1875.  It  appears  that,  with  increasing  depth  there  oecnrred  an  impov- 
erishment of  vein-matter  and  a  horizontal  contraction  of  ore-chimneys. 
The  lowest  level  opeued  in  the  mine  was  at  a  depth  of  1,665  feet.  The 
company  are  now  sinkiug  their  main  shaft  to  a  depth  of  2,000  feet,  when 
the  intervening  ground  will  Ire  exposed  from  the  2,000-foot  level.  Mean- 
time the  mine. has  in  reserve  a  large  amount  of  low-grade  ore,  which  can 
be  profitably  worked  by  water-power,  whereby  the  cost  of  milling  is  re- 
duced to  one  dollar  per  ton. 

The.  Oneida  Mine,  situated  between  the  Kennedy  and  Consolidated 
Amador,  two  miles  north  of  Jackson,  was  discovered  in  1851,  and  has 
been  worked  since  that  time  with  varying  results.  Within  the  past  two 
years,  however,  this  property  has  been  placed  on  a  paying  basis.  The 
Oneida  Company's  millstarted  in  March,  1875,  on  rock  from  a  new  level, 
(the  1,000-foot,)  which  has  been  opened  through  a  new  three  compart- 
ment shaft  with  a  powerful  set  of  hoisting- works  erected  during  the 
previous  fall  and  winter.  The  shaft  is  sunk  nearly  the  entire  distance 
through  the  country-rock,  which  relieves  it  from  the  pressure  so  detri- 
mental to  shafts  sunk  in  the  vein-matter  of  the  Mother  lode.  The  1,000- 
foot  level  is  now  well  open,  and  sinking  of  the  shaft  for  another  level 
is  under  way.    (See  tabular  returns.) 

The  Lincoln  Mine,  of  Sutter  Creek,  is  owned  abroad,  and  its  agents 
decline  to  make  a  statement ;  but  it  is  known  to  be  in  a  prosperous 
coiidiiiim,  and  now  ranks  among  the  leading  producing  mines  of  Ama- 
dor County.  The  shaft  is  down  750  feet,  and  the  mill  crushes  80  tons 
per  day. 

The  original  Amador  is  f  lie  oldest  quartz- mining  location  in  the  county, 
and  one  of  the  earliest  in  the  State.  The  ledge  was  discovered  at  a  point 
where  it  was  denuded  by  Amador  Creek,  and  its  location  was  the  nu- 
cleus of  a  group  of  mines  which  for  many  years  yielded  largo  profits  to 
the  owners.  Those  on  the  south  bank  of  Amador  Creek  have  been  con- 
solidated under  the  name  of  the  Keystone  Company.    The  yield  of 
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quartz  from  the  Original  Amador  was  for  many  years  about  $10  per  ton, 

our  recently  a  bod  v  or'  higlegrsideore  lias  been  slruek,  which  promises  to 
he  remunerative  to  the  owners.  This  uii.ue  was  Cully  described  by  Mr. 
.lames  1).  Hagne  in  my  report  for  1873.  Since  that  time  Its  prospects 
havemateriallv  improved  hv  the  discovery  of  now  ore-bodies  of  high 
grade.  Mr.  Hague  found  the  cost  of  mining  (iuclu ding  necessary  dea.d- 
work  in  developing  new  ground)  to  be  $6.13  per  ton,  and  the  cost  ol 
milling,  (steam  power.)  $2.25.  The  recent  completion  of  the  Amador 
Canal,  affording  the  company  ample  water-power  for  crushing,  has  re- 
duced the  cost  of  milling  to  $1.75  per  ton. 

The  Keystone  Mine,  of  Amador  City,  lias  for   several  years  held  the 
position  of  the  leading  mine  on  the  Mother-lode  belt,  by  reason  ot  its 
great  production,  the  magnitude  of  its  operations,  and  the  economy  ot 
its  management.     Since  1870  its  production  has  averaged  $1,000  for 
each  working-day.     The  Keystone  is  a  consolidation  of  three  parallel 
claims— the  original  Keystone,  the  Geneva,  and  the  Spring  Hill.     The 
total  length  of  location  is  1,800  feet  horizontally  from  north  to  south,  but 
the  company  owns  3,100  feet  by  virtue  of  the  purchase  ol  the  parallel 
ledges.    The  east  country  is  greenstone,  and  the  west  a  black,  talcose 
slate.    Three  veins  occur  in  the  company's  ground— one  on  the  green- 
stone hanging-wall,  and  the  other  two  in  the  west  country- si  ate,  which 
can  scarcely  he  called  a  foot-wall,  as  there  seems  to  be  no  distinct  line 
of  demarcation  of  the  quartz-veins  in  this  direction,  they  being  in  fact 
blended  with  (he  bdrosc  slate  in  a  very  irregular  manner  with  respect 
to  dip  and  width,  but  preserving  a  uniform  course  of  northwest  and 
southeast.     The  ore-bodies  in  the  slate,  which  form  the  principal  source 
of  the  company's  revenue,  are  of  variable  extent,  sometimes  expanding 
to  a  width  of  twenty  feet  and  again  contracting  to  a  mere  seam.     It  has 
been  noticed  that  the  expansion  generally  occurs  when  the  vein  ■"  flat- 
tens," and  contracts  where  it  approaches  a  vertical  dip.  In  consequence 
of  this  marked   peculiarity  in  the  west  veins,  the  ground  is  prospected 
bv  vertical  winzes  which  answer  the  purpose  of  horizontal  cross-cuts  in 
more  regular  veins.    By  this  means,  the  result  of  long  experience  and 
close  observation   of  the   peculiarities  of  the  vein-system,   the  mine 
alwavs  presents  large  bodies  of  reserves  which  would  almost  invanahly 
have  remained  undiscovered  by  the  usual  system  of  prospecting  by  hori- 
zontal drifts  and  cross- cuts.     In  several  instances  levels  would  have 
passed  through  nearly  barren  ground,  leaving  large  ore-bodies  between 
them.     The  Keystone  has  been   explored   to   a  depth  of  Toll  feet  and  a 
length  of  900  feet.    The  longest  cross-cut  is  about  300  feet,  cut.tn.ig  the 
three  veins  at  right  angles.     On  the  east  is  found  a  well-denned  hang- 
ing-wall of  greenstone,  carrying  with  it  a  vein  of    low-grade  quartz. 
There  is  properly  no  foot-wall,  but  a  well-marked    line  ol   fracture  is 
found,  presenting  the  peculiar  feature  known  as  "  slickensides,"  about 
;;t)(Hcet  west  of  the  greenstone.    Beyond  tliisexploratiou  has  failed  to  dis- 
close- bodies  of  quartz,  although  a  cross-cut  has  been  run  120  feet  beyond 
the  line  of  fracture.     The  yield  of  the  quartz  iu  this  mine  vanes  from 
$10  to  $20  per  ton.     The  average  for  the  year  1 875  was  nearly  $17,  but 
I  learn  it  run  somewhat  higher  toward  the  close  of  the  year.    There  are 
two  working  shafts,  and  a  third  is  sinking.    The  hoisting  is  done  by 
water-power.     One  hundred  and  eighty  inches  of  water  arc  used,  at  an 
expense  of  about  $40  per  day,  for  both  hoisting'  and    crushing.     The 
mine  has  now  in  reserves  at  least  one  year's  supply  of  ore  tor  its  10- 
stainp  mill.    The  completion  of  the  Amador  Canal  insures  a  constant 
supply  of  water  for  the  future  as  a  motive-power.    This  with  the  adop- 
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tion  of  self-feeders  reduces  toe  expenses  of  treatment  of  ores  to  about 

$!  per  ton,  nod  affords  a  margin  of  profit  on  a  class  of  ores  hitherto  con- 
sidered as  too  low  in  grade  for  working 

Between  Amador  City  and  Plymouth  we  find  about  15,000  feet  of 
ground  which  lias  been  worked  only  on  the  surface,  the 'rock  bein" 
crushed  m  custom-mills  or  arastras.  The  Bunker  Hill  and  the  Gover 
are  the  only  claims  working  with  maeliinery.  Near  Dry  town  two  claims 
the  Gold  Mountain  and  the  fielding,  are  each  running  a  10-slamp  rail! 
As  these  claims  are  not  on  the  line  of  the  Mother  lode,  they  are  not  men- 
tioned in  the  labnlat.od  statement. 

The  Phoenix  Mine,  of  Plymouth,  was  opened  in  1859,  and  has  been 
continuously  worked  since  that  lime.  There  are  two  working-shafts,  -no 
feet  apart,  each  having  attained  a  depth  of  000  I'eet.  This  mine  presents 
a  large  body  of  low-grade  quartz,  which  is  extracted  and  milled  at  an 
expense  of  $5.50  per  ton.  On  the  800-foot  level  the  ore-breasts  are  a  bent 
100  feet  m  width,  with  but  little  waste-rock,  as  the  slates  carry  a  large 
proportion  of  auriferous  sulphurets.  The  works  are  run  by  water  from 
the  company's  ditch,  the  power  being  supplied  by  a  turbine  wheel. 
By  means  of  water-power  and  automatic  feeders  the  minimum  of  econ- 
omy has  been  reached  in  this  mine,  and  quartz  yielding  $10  per  ton  is 
worked  with  large  profit,  to  the  owners. 

Water-power,  where  there  is  sufficient  fall,  is  utilized  by  turbine  or 
"hurdy-gurdy"  wheels,  the  latter  class  being  effective  with  a  small 
quantity  of  water  where  the  nature  of  the  ground  admits  of  a  fall  of 
about  200  feet.  One  of  these  runs  the  GOsfamp  mill  of  Ihe  Oneida 
Mining  Company.  Iris  of  east  iron,  8  feet  in  diameter  and  4  inches 
iu  width.  On  the  periphery  of  the  wheel  are  cup-shaped  buckets, 
which  receive  the  water  from  a  three-inch  nozzle.  Against  these  buck- 
ets one  hundred  and  eighty  inches  of  water,  with  a  fall  of  230  feet  is 
projected  by  means  of  the  nozzle.  The  wheel-box  occupies  a  space  of 
12  feet  in  height  by  4  feet  in  width. 

Automatic  ore-feeders  are  coming  into  general  use,  and  have  an  im- 
portant bearing  on  the  economy  of  quartz-milling.  The  favorite  one  in 
Amador  County  is  the  invention  of  Mr.  James  Tidloeh,  It.  consists  of  a 
hopper  mounted  on  a  strong  frame-work.  Beneath  this  hopper  is  the 
Tray  which  receives  the  ore  from  the  hopper  as  fast  as  may  be  desired, 
a  suitable  regulating-gate  being  employed.  The  tray  is  iuclined  as 
much  as  may  be  desired,  and  is  suspended  by  links  from  the  frame,  so 
that  it  can  receive  an  oscillating  motion  forward  and  back.  Beneath 
the  tray  a  rock-shaft  crosses  the  tray  transversely,  and  an  arm  extends 
upward  and  is  secured  by  a  pin  passing  through  the  lugs  in  the  bottom. 
ot  the  tray  and  through  the  slotted  upper  cud  of  the  arm.  The  end  of 
The  shaft  has  a  crank  formed  upon  it,  and  from  this  crank  the  rod  con- 
nects with  one  end  of  a  lever-arm.  The  lever  is  pivoted  near  its  middle 
to  the  frame,  and  the  other  end  extends  to  a  point  near  the  stamp  stem. 
An  adjustable  collar  is  secured  to  the  stem,  and  whenever  the  stamp 
falls,  the  collar  will  strike  the  end  of  the  lever,  and  through  the  con- 
necting-rod the  rock-shaft  will  be  operated  so  as  to  draw  the  trav  back. 
When  the  stamp  is  again  raised,  the  tray  will  be  allowed  to  swing  for- 
ward until  the  Jugs  on  the  bottom  of  the  tray  strike  a  bar  or  post, 
which  will  abruptly  slop  the  tray,  and  thus  tend  to  loosen  and  throw 
forward  its  coutents,  this  feature  being  especially  valuable  when  the 
ore  is  wet.  In  practice  it  is  found  that  the  force  of  gravitation  is  suffi- 
cient to  operate  these  parts,  no  springs  being  used  ;  a  spring  is  placed 
upon  the  end  of  the  lever  which  is  struck  by  the  collar,  so  as  to  relieve 
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the  strain  and  transmit  the  force  gradually.  The  adjustable  bar  serves 
to  regulate  the  movements  of  the  different  parts,  and  the  amount  of  ore 
beneath  the  stamps  will  regulate  the  amount  fed. 

Both  the  quartz  and  accompanying  slates  of  the  Mother  lode  contain 
snlphurets.  The  proportion  is  from  1  to  2  per  cent.,  and  the  value 
when  concentrated  about  $100  per  ton.  Concentration  is  effected  by 
means  of  Hendy's  apparatus,  supplemented  by  long  lines  of  sluice- 
boxes.    The  concentrated  snlphurets  are  sold  to  chlorinators. 

The  condition  of  quartz-mining  in  Amador  County  is  exhibited  in  the 
following  tables,  compiled  during  the  month  of  October,  1875 : 
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EL  DORADO  COUNTY, 

The  following  table  indicates  the  condition  of  mining  in  this  county 
during  the  past  five  years: 
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During  1875  but  three  mills  were  engaged  in  crushing,  while  the 
assessor's  returns  showed  that  there  are  27  quarte-mills  in  the  county, 
equivalent  to  a  total  crushing-capacity  of  500  tons  per  day. 

Many  of  the  idle  mills  are  among  the  most  expensive  erected  in  the 
State;  three  of  the  number  cost  from  $40,000  to  $60,000  each.  The 
aggregate  cost  of  the  mills  now  standiug  idle  is  not  less  than  $250,000. 
The  falling  off  in  this  branch  of  mining  is  attributable  to  the  impover- 
ishment of  the  quartz  in  depth.  Several  of  the  mines  formerly  noted 
for  their  production  of  free-gold,  such  as  the  Cederberg,  have  suspended 
operations,  this  class  of  ore  running  out  at  a  depth  of  about  two  hun- 
dred and  fifty  feet,  and  the  quartz  below  that  level  being  of  too  low  grade 
for  profitable  working.  The  belt  of  auriferous  rocks  in  this  county  is 
nearly  thirty  miles  in  width,  and  contains  several  systems  of  quartz- 
veins,  among  others  the  so-called  Mother  lode,  but  the  formation  is 
much  broken  and  the  Ore  of  low  grade.  The  geological  features  of  tins 
county  were  fully  described  by  Mr.  Amos  Bowman  in  my  report  for 
1875.  Since  that  time  there  has  been  no  important  change  in  the  con- 
dition of  the  miniug-interest. 

An  important  claim  not  heretofore  noticed  is  the  Dry  Gulch  or  Craw- 
ford Gravel  claim,  situated  near  Pleasant  Valley.  It  was  discovered 
in  the  early  days  by  following  up  the  several  rich  gulches  that  head 
from  it,  and  was  covered  by  innumerable  square  location*  of  the  early 
miners,  which  were  afterward  consolidated  under  a  United  States  pat- 
ent. It  forms  a  depression  or  "  sag  "  in  the  main  ridge  between  Clwir 
and  Sly  Park  Greeks,  and  embraces  160  acres  of  land,  of  which  from  00 
to  120  are  estimated  to  be  deep,  rich  gravel-channel.  The  depth  varies 
from  60  to  260  feet,  the  average  being  about  110  feet.  It  has  been  pros- 
pered by  eleven  shafts,  sunk  for  drifting  purposes.  The  deepest  is  128 
feet,  and  did  not  reach  bed-rock.  In  the,  early  days  it  was  drifted  by 
several  tunnels,  the  largest  beiug  about  700  i'ect.  The  character  of  ma- 
terial in  shafts  and  tunnels  is  quite  uniform.  By  drifting  it  yielded  over 
$10  per  ordinary  car-load,  the  gold  being  coarse  and  selling  readily  at 
stores  for  $18.70  per  ounce.  It  has  all  the  eharacteristics  of  an  ancient 
channel,  and  is  plainly  traceable,  in  the  form  of  a  letter  S,  from  the 
soitheast  to  the  northwest  corner. 

It  is  finely  located  for  extensive  hydraulic  working,  and  possesses  two 
mrivnled  outlets.  The  Clear  Creek  or  northwest  outlet  permits  a  sluice- 
line  of  %  mile,  of  any  grade  desirable,  and  an  eight-inch  sluice-grade 
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would  give  it  a  140  feet  drop  into  Clear  Creek,  which  falls  on  an  aver- 
age eighteen  inches  per  rod.  No  bedrock-tunnel  is  necessary,  since  the 
rim-rock  is  low,  so  that  only  a  short  rockcut  is  required.  As  determined 
by  the  prospect-shafts,  the  channel  falls  toward  this  end  on  a  steep 
grade. 

The  Park  Creek  or  southeast  outlet  possesses  a  magnificent  fall  of 
over  450  feet.  This  end  has  been  altogether  worked  by  the  hydraulic 
system,  and  probably  two  acres  have  been  washed  off.  The  company 
is  extending  and  straightening  the  bed-rock  tnnnel,  so  that  it  will  be 
5  by  6  feet  in  the  clear  and  240  feet  in  length,  and  will  "  bottom  "  all 
the  laud  on  this  end  of  the  claim.  It  has  a  grade  of  8-inch  fall  to  each 
12  feet. 

Previous  to  1874  a  small  head  of  surface-water  and  a  hand-nozzle  were 
employed.  By  this  crude  apparatus  nearly  10,000  cubic  yards  of  earth 
■were  removed  in  two  seasons,  and  produced  $8,770.  Last  year  a  new 
400-inch  (4-iuch  pressure)  ditch  was  completed,  but  owing  to  the  scarcity 
of  water,  on  account  of  the  slight  rain  and  snow-fall,  not  over  150  inches 
were  available  for  about  four  hours  of  thirty  days.  During  this  time 
2,005  cubic  yards  were  washed,  and  yielded  $3,140. 

This  year  the  claim  is  being  pat  in  good  shape  for  extensive  working,. 
which  was  impossible  last  year  by  reason  of  the  season  of  the  year  (De- 
cember) when  it  was  acquired  by  the  present  proprietors.  A  line  600 
feet  long  of  36  by  30  inch  sluices  is  being  placed  in  the  tunnel  and  be- 
yond, when  the  debris  is  thrown  into  a  rocky  ravine  and  allowed  to 
tumble  among  the  rocks  for  a  distance  of  300  feet,  when  it  is  again 
caught  up,  the  bowlders  precipitated  over  a  "  grizzly"  into  the  canon 
below,  and  the  disintegrated  gravel  permitted  to  deposit  its  gold  in  a 
600-foot  flume,  after  which  the  tailings  escape.  One  more  Giant  will  be 
added  to  the  two  already  in  nse.  Next  year  it  is  contemplated  to  work 
the  northwest  end.  The  present  face  of  the  gravel  on  the  southeast  end 
is  68  feet  in  height,  and  is  but  a  short  distance  from  the  southern  bound- 
ary of  the  ancient  channel.  The  bed-rock  dips  rapidly  to  the  north, 
bo  that  in  a  distance  of  215  feet  the  depth  of  gravel  is  85  feet.  The 
first  or  top  stratum  of  gravel  (10  to  30  feet)  is  of  a  yellow  and  reddish 
cast,  and  seems  to  be  equally  rich  as  the  substrata  or  "  blue  gravel." 
Here  and  there  are  short,  unconnected  streaks  of  a  white  clay,  that 
yields  readily  to  the  pipe.  The  bowlders,  composed  of  quartz,  "  nigger 
heads,"  and  micaceous  schists,  are  not  large,  but  very  irregular  in  form, 
and  show  but  little  wear  from  attrition.  Bank-blasting  is  practiced. 
The  gravel  washes  easily,  but  runs  rather  sluggishly ;  hence  a  heavy 
grade  is  necessary.  The  "  backing"  of  the  black  sand  is  thereby  also 
avoided. 

On  the  northwest  end  about  one-half  acre  was  washed  away  by  par- 
ties on  a  lease,  but  I  have  been  afforded  no  means  of  ascertaining  its 
yield.    It  is  regarded  as  the  richest  portion  of  the  mine. 

The  hydrostatic  pressure  at  the  southeast  works  is  176  feet,  and  on  the 
northwest  end  240  feet.  A  reservoir  of  a  capacity  of  600  inches  for  10 
hours  is  on  the  claim.  The  water  is  delivered  to  the  machines  through 
a  15- inch  pipe  and  an  11-inch  pipe. 

Park  Creek  is  capable  of  supplying  4,000  inches  of  water  for  five 
months  of  the  year,  and  yields  over  1,000  inches  for  7  months.  The 
above-mentioned  400-inch  ditch  has  been  enlarged  this  fall  to  2,200 
inches  capacity,  at  a  cost  of  $13,000.  It  is  5£  miles  in  length,  and  lias 
been  cut  mostly  through  blasting-ground. 

The  Eureka  Water  Company's  ditches  and  water-rights  to  the  waters 
of  North  Fork  of  the  Uosumnes,  Steeley's  Fork,  Vau  Horn  Creek,  Baltic 
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Creek,  Camp  Creek,  Stonebreaker's  Creek,  andPark  Creek  have  been  pur- 
chased of  I>.  O.  Mills  &  Co.  These  ditches  aggregate  276  miles  of  mam 
and  distributing  lines,  ancl  supply  all  that  region  lietwoeu  tbo  Amencnn 
]-;iver  ;ind  its  North  Fork  and  the  Cosumnes,  and  from  the  higher  foot- 
hills +o  within  15  miles  of  Sacramento  City.  They  were  constructed  at 
an  early  date,  at  a  cost  of  $3,400,000,  and  they  are  too  low  for  the  great 
amount  of  deep  gravel  east  and  west  of  Pleasant  Valley.  These  ditches 
have  been  consolidated  with  the  Crawford  Gravel  claim,  and  work  ou 
the  new  high  line  has  already  been  commenced.  The  Park  Creek  branch 
will  be  increased  from  2,200  to  4,000  inches  capacity,  and  the  Camp 
Creek  line  will  be  completed  early  in  the  spring,  while  the  North  Fork 
line  will  be  finished  in  September,  1876.  These  will  have  a  capacity  ot 
4,000  inches,  and  a  length  of  21  miles.  These  improvements,  together 
with  the  contemplated  reservoirs,  will  cost  about  $160,000. 

During  the  year  1874  cinnabar  was  discovered  in  this  county  in  the 
second  range  of  foot-hills  north  of  the  Cosumnes  River,  and  about  800 
or  900  feet  above  sea-level.  The  vein  lies  between  serpentine  on  the 
west,  forming  the  foot-wall,  and  slate  on  the  east.  The  vein-matter  is 
composed  of  sandstone  and  quartz.  The  vein  or  ledge  stands  nearly 
vertical,  and  has  been  cross-cut  80  feet.  The  ore  is.  diffused  throughout 
the  mass  in  irregular  quantities,  some  strata  being  exceedingly  rich. 
At  the  present  point  of  development,  about  80  feet  vertical,  a  high 
grade  of  ore  has  been  cross-cut,  which  occurs  in  alternate  bands  of  sul- 
phurets  of  iron  and  cinnabar- bearing  quartz.  This  ore  ranges  in  grade 
from  10  per  cent,  upward.  The  gangue-matter  is,  however,  principally 
sandstone.  A  bench  of  three  retorts  was  erected  in  1875,  but  the  pre- 
dominance of  iron-su!phurets  in  the  ore  rendered  some  other  method  of 
treatment  advisable,  and  work  was  suspended. 


.    Goorsstomt 
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.    6-D.Lamhud- 


Uunut  Pleasant .. 


•Length,  50"  feet;  cost,  |l,50i 
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Mining-statisiieg  of  El  Dorado  County,  California— Continued. 
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PLACER  COUNTY. 

Next  to  Nevada  CouDty  this  ia  the  most  important  bydraulic-mining 
county  in  the  State.  Its  physical  characteristics  and  the  nature  of  its 
mines,  both  quartz  and  gravel,  have  been  amply  described  in  former 
reports.  The  principal  quartz-mining  districts  arc  in  the  vicinity  of 
Auburn,  in  the  foot-hills  bordering  on  the  Sacramento  Valley.  The 
formation  here  is  granite  and  slate.  A  tabulated  description  of  the  de- 
veloped mines  will  be  found  in  my  Report  of  1874,  pp.  98, 99.  Sine.'  Hi:it 
time  no  new  mines  of  any  importance  have  been  discovered,  and  with 
one  exception,  the  St.  Patrick,  bat  little  progress  has  been  made  in  de- 
velopment. The  official  returns  of  the  county  assessors  for  the  past  five 
years  contain  so  many  evident  inaccuracies  that  I  have  refrained  from 
tabulating  them. 

The  St.  Patrick  Company,  near  Opbir,  owning  four  ledges  and  a  15- 
stamp  mill,  has  made  a  remarkable  development  during  the  past  year 
in  its  Crater  Mine.  Large  bodies  of  ore  were  discovered  between  the  2(H) 
and  300  foot  levels,  and  the  mill  is  driven  to  its  fall  capacity  on  rock  yield- 
ing an  average  of  $30  per  ton,  giving  a  daily  gross  product  of  i'rom'.^iliii 
to  $1,000.  There  are  over  twelve  months'  reserves  or  backs  of  this  class 
of  ore  in  the  mine.  The  company  presents  the  followiug^statement  of 
operations  for  the  year  ending  October  30,  1875 : 

Receipts.  * 

From  bullion $73,951   GG 

From  assessment 19, 920  00 

From  milling-ores,  &e 495  00 

Balance  on  hand  October  30, 1874 731  41 

Total 95,  098  07 
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Expenditures. 

Mine  and  mill  labor  and  snpplies  at  mine - $68,  036  03 

Mine  and  mill  supplies,  San  Francisco  office... 12,262  80 

Contingent  expenses 2,403  81 

Cash  in  bank 12,395  34 

Total * 93, 098  07 

The  superintendent  says: 

The  213-foot  level,  No.  2  abaft,  is  in  east  of  abaft  2£S  feet ;  ledge  in  drift,  2  feet  wide ; 
on  stope,  2  to  2}  feet  wide.  The  rock  shows  well  in  sulphurets  of  a  good  quality,  and 
has  the  appearance  of  good  milling-rock.  The  312-foot  level,  No.  1  abait,  is  in  east  of 
shaft  413  feet;  ledge  in  drift,  ;!k  feet  wide;  onBtope,S  Iv.yj  feet  The  rockjooks  good, 
both  in  drift  and  on  stope.  The  rock  in  drift  I  think  is  the  best  in  the  mine.  It  shows 
well  in  snlpburets,  and  some  gold.  I  think  we  are  coming  to  a  fine  body  of  rock  going 
east.  It  is  the  same  worked  last  winter  on  the  150 -foot  level  No.  S  shaft.  The  440-foot 
level,  No.  1  shaft,  is  in  east  of  shaft  226  feet ;  ledge  in  drift,  20  inches  wide ;  on  stope,  20 
inches  to  2  feet.  The  rock  continues  to  look  good,  shows  plenty  of  galena  and  sul- 
phnrets,  and  some  gold. 

The  $19,920  raised  by  assessment  during  the  past  year  was  expended 
in  the  erection  of  powerful  hoisting- works  and  in  deep  explorations  of 
the  mine. 

The  Saint  Lawrence  Mine  is  situated  in  Ophir  mining-district,  one 
mile  and  a  half  from  Newcastle  Station,  on  the  Central  Pacific  Railroad, 
aDd  comprises  1,000  feet  on  the  Saint  Lawrence  ledge  or  lode,  800  feet 
of  the  mining-ground  known  as  the  Mammoth  or  Boulder,  neither  of 
which  are  being  worked  at  this  date ;  and  2,500  feet  of  mining-ground 
known  as  the  Hathaway-Swift,  upon  which  a  shaft  has  been  sunk  to 
the  depth  of  about  150  feet,  and  two  levels  run  from  the  outside,  inter- 
secting the  shaft,  each  of  which  is  about  400  feet  long.  Five  shoots  of 
pay-ore  have  been  cut  in  running  these  levels,  each  of  which  is  over  75 
feet  in  length  on  the  vein.  The  ledge  has  well-defined  walls,  and  the 
pay-ore  in  the  shoots  averages  over  2  feet  in  width.  The  ores  raised 
assay  high  in  gold-value,  but  are  found  rebellious  in  working  by  ordi- 
nary gold-milling  process.  This  company  has  a  well-built  water-mill 
of  12  stamps,  with  the  necessary  appliances,  Hendy  concentrators, 
reverberatory-furnace,  and  grindiug-pans,  and  capable  of  milling  18  tons 
of  ore  per  day. 

The  Julian  Mine,  near  Newcastle,  also  in  the  foot-hills,  has  been  in  a 
prosperous  condition,  but  no  returns  have  been  received.  The  rock  is 
of  low  grade,  yielding  from  $8  to  $12  per  ton,  but  the  pay  is  uniform 
and  the  ledge  of  fair  width.  With  the  exception  of  the  three  claims 
above  mentioned,  but  little  has  been  done  in  quartz-mining  in  the 
vicinity  of  Auburn. 

The  following  are  the  returns  furnished  by  J.  H.  Neif,  superintendent 
of  the  Eising  Sun  Mine,  near  Colfax,  in  Illinoistown  district,  owned  by 
Coleman,  Neff  &Co.: 

Length  of  claim,  3,000  feet;  course,  east  and  west;  dip,  south; 
length  of  pay-zone,  800  feet;  average  width,  15  inches;  country-rock, 
greenstone;  vein-matter,  quartz;  cost  of  pumping  and  hoisting  ma- 
chinery, $4,000 ;  greatest  depth  attained,  520  feet ;  greatest  horizon fr;il 
exploration,  1,000  feet;  6  levels  opened;  28  miners  employed,  (l.ST.l) 
wages,  $3;  cost  of  sinking,  per  foot,  $28;  of  drifting,  $12;  of 
mining,  per  ton,  $9;  of  milling,  in  company's  mill,  $3.;  number  of  tons 
extracted  and  worked  in  1875,  4,880;  average  yield  per  ton,  $21.5(1; 
fcidphnrets,  5  per  cent.;  total  bullion  produced,  $104.1120 ;  steam-mill, 
60   horse-power;    10   stamps  of  900  pounds, dropping   14  inches   60 


)yGoogIe 


w 


MINES    AND    MINING    WEST    OP    THE    ROCKY    MOUNTAINS. 


times  per  minute;  5  pans;  cost  of  mill,  $20,000;  capacity,  20  tons 
per  21  lionrs;  tons;  crushed  iu  1875,  4,880. 

The  mining  prospects  around  Gold  Run  and  Dutch  Plat  were  never 
hrighicr.  The  Miners'  Ditch  Company  commenced  washing  through  its 
new  bed-rock  tunnel  on  December  15,  and  is  now  running  night  and 
any,  using  900  inches  of  water. 

The  Gold  Run  Hydraulic  Mining  Company  is  about  ready  to  com- 
mence washing.  The  gravel  at  the  shaft  is  180  feet  deep.  The  tunnel 
is  950  feet  in  length,  and  Las  a  5-foot  flume,  with  two  under- currents 
and  three  2-foot  dumps.  The  tunnel  empties  into  the  Miners'  Ditch 
CompaDy,  700  feet  from  the  main  tunnel,  and  1,200  feet  from  its  mouth 
in  Canon  Creek.  The  company  will  open  through  an  incline,  250  iV.-r, 
through  gravel  and  80  feet  through  bed-rock.  The  dirt  on  the  bed- 
rock is  very  rich,  having  prospected  from  $5  to  $10  to  the  pan  in 
places. 

A  description  of  the  ground  of  the  Indiana  Hill  Cement  Mill  and 
Mmmg  Company,  near  Gold  Run,  with  statistics  of  the  yield  of  this 
mine  and  others  of  its  class,  will  be  found  in  the  report  of  1875.  The 
following  record  of  the  present  year  is  given  by  Mr.  J.  N.  Jensen,  the 
secretary  of  the  company  : 


s§ 

Date. 

Quantity. 

Value. 

, 

S3, 065  72 
h,  :.:;o  i:i 
3, 622  97 
4,'.y-:  ;!■•'. 
5.125  50 
fi, 134  72 

fi,;;r>.t  <;■; 
-,i!79  <;.; 
(i.l-!  ii-i 
5,867  ilO 

4,  40:s  1 1 

2 

» 

4 

ft 

H 

7 

H 

H 

10 

11 

11,210  oar-loads. 

56,  446  47 

The  gross  amount  of  expenses  for  extraction  and  milling,  Winding  material  of  all 
sorts,  auch  as  powder,  fuse,  candles,  dm!. it.  cua!.  &■<■..  was  jwi.fK'J"  or"  a.  iV;icl  ■dd  o>  ,-■■ 
ifi  per  car-load,  lr-aviiif-  a  j.tolii  of  ft;j2,!lfi,17.  TL.iii.iii.mtit:  of  gnmr.d  movtd  !ms  I,,,-, 
JU1  feet  in  length,  average  width  00  feet,  and  from.  J  to  8  feet  in  height.  Our  work 
for  the  put  season  bus  been  dost:  to  the  west  rim  of  (be  chaaud,  win  iv  tl.i-  bcd-rucV 
was  found  about  15  foci  higher  t.liiiii  the  ^r:;y.'  level  of  the  tiod-rwk  in  tin'  m-ibi 
channel,  and  running  at  that  height  in  a  ]onsj  ilat.  bench  or  har.  It  is  green  Mat-  nt  i 
vcrysott,  lb.)  ;;ravol  also  bcoomiuj;  soitu:wliat  fiofr.vr  than  it  is  nearer  I  be  month  oi  lh- 
channel.  Work  was  tto]>r„;d  .m  the  11th  of  August  lust,  for  lack  of  wator  and  for  such 
t.iliiiir  as  was  necessary.  The  company  coniniciircil  (.■rusfii'iiaaaaiii  on  (be  17th  of  No- 
vember, 167o. 

The  car-load  above  referred  to  contains  about  20  cubic  feet.  The 
cement  is  run  through  an  8-stamp  mill,  with  a  crushing-capacitv  of 
about  40  loads  per  day. 

Canon  Creek,  which  heads  about  ten  miles  northeast  of  Gold  Run 
flows  down  a  steep  canon  just  to  the  east  of  the  Gold  linn  gravel  riis- 
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trict,  and  is  the  natural  outlet  for  its  mines.  Col.  Jonathan  Moody  aud 
W.  H.  Kinder  own  about  two  miles  each  of  this  cation.  They  are  both 
valuable  tailing- claims.  Colonel  Moody  has  two  8-foot  flumes,  side 
by  side,  8  feet  deep,  and  three-fourths  of  a  mile  long,  and  four  under- 
currents, from  three  of  which  he  has  taken  this  season,  iu  three  weeks' 
time,  the  sum  of  $1,200.  His  claim  has  averaged  a  yield  of  $14,000  per 
year  for  the  last  eight  years.  The  Kinder  claim  is  provided  with  eight 
under  ■currents,  and  does  equally  well,  if  not  better.  The  Canon  Creek 
claim  and  the  system  of  gold-saving  in  this  class  of  ground  are  fully 
described  in  my  report  of  1875. 

Attention  has  recently  been  attracted  to  a  section  of  mining-country 
s-ituiitcd  in  the  southern  portion  of  Placer  County,  near  the  line  of  El 
Dorado  County,  lying  between  the  North  and  South  branches  of  the 
Middle  Fork  of  the  American  Kiver,  (locally  known  as  Long  Canon 
Divide,)  but  until  the  last  two  years  very  little  work  has  been  done,  on 
account  of  the  absence  of  mining-ditches.  The  gravel-deposits  of  this 
section  are  very  extensive,  commencing  at  Pennsylvania  Point — the 
lower  end  of  the  district^and  extending  up  the  ridge  a  distance  of  25 
miles  At  Pennsylvania  Point,  forming  the  apex  of  the  ridge,  the 
gravel-deposits  are  from  20  to  40  feet  in  depth.  Three  miles  above,  at 
Pennsylvania  Flat,  the  deposits  are  from  200  to  300  feet  in  depth. 
Masses  of  auriferous-gravel  deposit  of  unknown  exteDt,  and  belonging 
to  the  same  channel -system,  are  exposed  at  Lynchburgh  and  Blacksmith 
Flat.  This  region  has  an  elevation  of  from  3,000  to  4,000  feet  above 
sea-level,  and  the  channel  here  exposed  is  probably  the  head  of  one  of 
the  ancient  tributaries  of  the  great  Pliocene  river-system  of  California. 
The  bed  of  rock  of  the  higher  portion  is  granite,  and  of  the  lower,  slates. 
This  auriferous  belt  is  situated  higher  than  the  lava-flow. 

The  country  between  the  Middle  and  North  Forks  of  the  American 
Kiver  contains  vast  deposits  of  auriferous  gravel  of  great  richness.  At 
Bath  during  the  past  season  the  Paragon  Company,  using  400  inches  of 
■water,  took  out  $30,000  in  30  days,  Wheeler  &  Breeze  took  out  a  large 
amount  of  gold  during  the  season — their  ground  having  yielded  by  the 
hydraulic  process  at  the  rate  of  from  $70,000  to  $100,000  per  acre. 
The  adjoining  claim  of  Rousch  &  Grinnell  is  also  noted  for  its  large 
yield.  The  completion  of  several  ditches  on  this  divide  and  the  consoli- 
dation of  mining-ground  promise  a  much  larger  bullion-product  for  the 
future. 

Dutch  Flat  and  Gold  Bun  district*. — Mr.  O.  J.  Brown,  of  Dutch  Flat, 
has  kindly  contributed  the  following  comprehensive  review  of  the  con- 
dition of  gravel  and  hydraulic  mining  in  these  districts. 

I  will  confine  myself  to  a  section  from  Indiana  Hill  on  tie  south  to  Thompson's  Hill 
on  the  north,  and  Its  tributary,  known  as  the  Dutch  Flat  Channel,  from  the  latter 
place  eastward  one  mile,  in  all,  six  linear  miles  of  these  two  channels  of  ancient  rivers 
long  since  extinct.  Twenty  years  ago  they  were  filled  and  overspread  with  auriferous 
gravel  to  the  depth  of  from  350  to  500  feet,  upon  w  hioh  grew  a  forest  of  gigantie  pines, 

It  wfll  be  observed  that  I  locate  tbis  section  of  mining-lands  on  the  divide  between 
tbe  North  Fork  of  the  American  River  and  Bear  River,  in  Placer  Connty,  and  that  the 
Central  Pacific  Railroad  crosses  it  between  Cold  Run  and  Dntch  Flat  at  an  altitude  of 
3,4'iO  feet  above  the  sea. 

As  the  ancient  channel  ran  its  waters  toward  the  north,  Indiana  Hill  (which  is  one 
mil.  southeast  of  Gold  Run)  is  located  on  the  inlet,  and  Thompson's  Hill  (one  mile  weat 
of  Dutch  Flat)  on  the  outlet  of  ttl  old  channel  acmes  the  divide.  I  use  tlie  words 
inlot  and  outlet,  because  to  the  south  of  Indiana  Hill  the  North  Fork  of  the  American 
River  Las  crossed  the  ancient  cliannol  aud  cut  a  csEon  to  a  perpendicular  depth  of 
1,500  feet  below  the  old  channel,  completely  obliterating  all  evidence  nf  its  former  ex- 
istence between  the  latter  place  and  Iowa  ilill,  a  distance  of  four  or  five  miles,  and  to 
the  north  of  Thompson's  Hill  Bear  River  crossed  it  in  like  manner,  and  cut  a  canon  to 
n  g><>ri>(!iulicula,r  depth  of  1,000  feet  below  its  channel,  destroying  ulioiil.  two  miles  of  it, 
This  hill  was  extensively  worked  as  drift-ground  by  the  Yankee,  Potosi,  Why  Not, 
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Badger,  and  Ohio  Companies  from  1856  to  1363,  and  proved  immensely  rich  in  heavy 

fold  of  :i  very  tint:  quality.  This  in  at  the  lower  or  southwest  extremity  of  what  is 
noun  sis  the  Dutch  [■'liit  Mines  proper,  ivhich  extend  from  thence  about  one  and  a 
fourth  miles  Northeast,  to  where  the  old  channel  has  been  cut  off  and  destroyed  by  it 
trihntary  of  Bear  River  known  as  Little  Bear  Eiver.  This  Dutch  Flat  gravel-bed  was 
formerly  located  and  claimed  by  many  different  mining  companies  nnder  different 
names,  and  the  claims  they  so  located  still  retain  their  distinctive  appellations,  i  lum-di 
now  owned  by  but  few  companies.  Except  at  Thompson's  Hill,  where  the  ground  was 
drifted,  the  former  owners  and  locators  have  washed  by  hydraulic  process  aii'l  itiin.il 
away  the  top  or  red  gravel,  leaving  a  surface  of  gravel  ami  ilchrL*  on<;.- fourth  of  a  mi',-. 
wide,  and  a  depth  over  the  center  of  the  channel  of  abont  200  feet. 

Here  is  located  the  Yankee  claims,  the  main  hydraulic  works  of  the  Ceil  sir  Creole 
lioid-Miiiinir  iiinl  Water  Couipsiuy,  (limited,')  an  l.ni;:isli  corporal  ion.  which  purchased 
fiMiB  the  Dutch  Fisit  Water  Company,  in  the  spring  of  1^2.  extensive  ditch-prone; ;  v 
and  large  tracts  of  mining-ground.  It  is  now  the  owner  of  a  compact  con  ti  into  us  tract 
of  mining-ground  from  the  outlet  at  Thompson's  Hill  up  along  the  Dutch  1'lar  (Jhai.- 
nel  and  southward  along  the  channel  of  the  South  Blue,  aggregating  an  area  of  ii-i'.' 
iieres,  and  is  about  three-fourths  of  a  mile  io  length,  covering  the  deepest  portion  of 
the  channel  all  the  way.  This  company  sank  a  deep  shaft  at  the  continence  of  these 
two  channels  abont  two  years  ago,  and  struck  very  rich  prospers.  K  commenced:  a 
bed-rock  tunnel  from  the  callon  of  Hear  River  low  enough  to  tap  the  whole  of  t  Lis  tract 
of  land.  This  tunnel  is  8  by  9  feet  in  dimensions,  and  when  complete  will  be  I!. (Km 
feet  long  with  a  grade  of  eight  inches  to  twelve  feet.  About  1,285  feet  of  it  is  com- 
pleted. The  work  is  done  with  Burleigh  drills,  driven  by  air  compressed  by  a  hurdy- 
gurdy  water-wheel,  and  costs  on  an  average  $30  per  linear  foot.  After  running  about 
(Hi!)  feet,  a  tnsiuch  3b  feet  long  was  run  to  the  right,  on  an  angle  with  the  main  line  of 
siiiont  45-%  at  the  head  of  which  a  shaft  was  sunk  145  feet  deep.  A  fine  flume  six  feet 
wide  was  laid  in  the  tunnel,  (four  feet  only  of  which  has  as  yet  been  used,)  and  ex- 
tended down  from  its  mouth  some  distance;  a  side  flume  iral  also  constructed  along 
:1»!  .side  of  the  caEon,  with  nnder-ourrents,  five  in  all,  and  everything  arranged  in  tho 
most,  ciuiipliito  order  to  open  up  the  Yankee  claim  from  the  bed-rock.  Washing  was 
commenced  about  the  1st  of  August,  1874,  with  one  Little  Giant,  carrying  500  inches 
of  water,  under  a  pressure  of  GOO  feet.  In  February  last  another  Oiniit'was  added,  and 
t,ho  water-supply  increased  to  1,350  inches.  The  work  wag  continued  both  night  and 
day  for  one  year,  at  an  aggregstte  expense— including  cost  of  running  1,032  feet  of  main 
tunnel  and  63  feet  of  lira  neb  tunnel  and  necessary  Burning,  erecting  derrick,  &.<■.— of 
$35,000.  The  company  took  out  in  the  mean  time  855,000  in  gold.  The  use  ot  water 
averaged  not  more  than  twenty  days,  of  twelve  hours  each,  per  month,  and  a  space  of 
bed-rock,  not  over  three  hundred  feet  square,  was  denuded  of  gravel.  The  t>ank  will 
now  average  about  one  hundred  and  thirty  feet  in  height,  the  lower  forty  feet  of 
which  is  tho  rich  blue-gravel  stratum,  the  remainder  being  barren  detritus,  the  rem- 
nant of  a  land  avalanche  containing  large  erratic  bowlders.  The  bed-rock  is  trap  and 
generally  very  hard.  Two  hundred  feet  of  tunnel  was  run  at  an  expense  of  from  $80  to 
SlOOperfoot;  but  this  was  exceptionally  hard  and  refractory.  Sis  hundred  ami  thirty- 
five  feet  beyond  the  Yankoe  shaft  is  another  short  branch  to  tho  Badger  shaft,  where 
another  claim  will  soon  be  opened.  Two  Giants  will  be  placed  in  position  and  a  der- 
rick erected  with  a  maat  100  feet  high  and  boom  85  feet  long.  A  new  derrick  is  also 
being  erected  in  the  Yankee  with  a  90-foot  maBt  and  80-foot  boom.  The  derricks  are 
all  guyed  with  wire-rope  and  operated  by  hurdy-gurdy  wheels.  It  is  the  intention  I 
the  superintendent  to  wash  through  each  shaft  alternately,  night  and  day,  which  will 
allow  half  the  time  in  each  claim  for  blasting  and  removing  the  large  bowlders.  The 
tunnel  can  be  rnn  ahead  at  the  same  time  and  with  greater  facility  while  wash- 
ing, for  the  car  rnns  over  the  flume  and  the  Aibria  is  dumped  into  the  flume  and  car- 
ried off  by  the  current,  instead  of  being  run  out  of  the  tunnel  on  the  ear. 

This  company  will  soon  erect  a  stamp-mill  to  work  the  cement-gravel,  and  will,  no 
doubt,  in  time,  enlarge  its  water  capacity.  Its  ditches  have  a,  present  capacity  of 
0,000,  but  they  will  supply  this  amount  to  the  mines,  in  average  seasons,  for  from 
three  to  four  months  only  each  year.  Ita  chief  reliance  is  in  the  Placer  County  C*Dul, 
which  is  about  fifty  miles  long,  and  has  a  capacity  of  2,ii50  of  water,  which  it  will 
furnish — including  the  reserve  from  its  reservoirs— for  seven  months  each  year.  The 
reservoirs  situated  along  the  lino  of  this  ditch  are  three  in  number,  with  an  aggregate 
capacity  of  60,000  Inches,  which  will  supply  the  ditch  a  full  head  for  three  weeks. 

There  is  no  doubt  that  one  of  the  months  from  April  to  December  is,  on  an  average, 
as  valuable  for  hydraulic  mining  as  the  three  months  of  Ji.uuurv,  February,  and  March. 
One  reason  iB  that  the  days  are  much  longer,  True  the  work  goes  on  both  night  and 
day,  still  much  more  and  better  work  can  be  accomplished  in  the  same  number  of  houis 
by  natural  light  than  by  the  artificial  light  used  in  the  mines.  But  the  greatest  differ- 
ence is  caused  by  temperature.  It  is  not  only  difficult  and  disagreeable  for  nun  to 
work  in  a  hydraulic  claim,  especially  at  night,  in  weather  when  it  is  snowing,  blowing, 
raining,  and  freezing,  but  the  quicksilver  used  in  the  sluices  to  amalgamate  the  gold 
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congeals  iD  cold  and  snowy  water,  and  loses,  to  a  large  degree,  its  amalgamating  prop- 
er: irs.  r. suiting  in  tin:  washing  away  and  loss  of  a  much  larger  per  cent,  of  quicksilver 
and  gold,  in  the  winter  than  in  the  summer  months.  Consequently  a  good  supply  of 
T.-iHisr  di:vii!;;  the  sum  hut  and  antnmn  is,  to  every  hydraulic mine,  a  great  desidcrai  uin. 
This  company  owns  also  other  large  and  valuable  tracts  of  ininin^-^ionud  in  this 
section,  and  is  working  three  or  four  other  claims  with  full  forces.  It  baa  a  valuable 
}iin[i<Try.  bill  it.  in  as  vet.  undeveloped. 

The  IMar  Star  Hydraulic  Mining  Company  is  a  California  corporation,  composed  of 
,1.  S.  Co! grove,  of  this  place,  Alvinza  Hay  ward  and  other  Han  Francisco  capitalists. 
It  owns  the  old  Buckeye  iniuiog-claim  and  contiguous  ground,  aggregating  titty  acres, 
lying  about  one  and  one-fourth  miles  above  the  Yankee  shaft,  covering  the  entire  Dutch 
Flat  Channel  at  the  inlet  thereof.  A  portion  of  this  claim  has  been  drifted  for  many 
years,  and  has  proved  very  rich.  The  surface-gravel  has  also  been  washed  oft'.  Adjoin- 
ing t"lg  claim  on  the  west  or  down  the  channel  lies  the  Southern  Cross,  embracing  the 
■  ■Id  Dutch  Flat  niin  iu  "-claim  of  40.2  acres,  from  which  the  surface  has  been  washed, 
yielding  8155,000,  one-fourth  of  which  was  paid  out  for  water  alone.  The  bottom  lnts 
never  been  drifted.  Tbiselaim  is  owned  by  some  of  the  s;mic  pan  ics.  in  eluding  Messrs. 
Colirrovo  and  Hay  ward.  Both  claims  cross  the  channel  from  river  to  river,  and  are 
wo'nd  to  uu  mining-ground  in  this  district.  Mr.  Colgrow.  who  1ms  bceu  -a  rcsicient  <>L" 
this  place  for  many  years,  and  is  a  thorough  and  practical  hydraulic  miner,  is  tin;  <;cn- 
«-r :tl  superintendent  of  botli  claims.  Ho  contracted  with  the  Gold  Run  Ditch  and 
Mining  Company,  which  mvimil  :i.  Ihirlcigb  drilling-machine,  to  run  a  tunnel  lot-  each 
iliiiin.  iiiidniiiii;;  ili'iu  feet,  for  I  he  Polar  Star  and  1,050  feet  Cur  I  lie  Son  them  Cross.  The 
1'olar  Star  tunnel  whs  commenced  on  the  20th  of  August,  1875,  and  is  now  complete. 
It  is  0  by  ft  feet,  on  a  %r;u\n  of  10  miles  to  VI  feel.,  and  is  a  splendid  piece  of  work.  The 
head  ot'  the  tunnel  is  under  the  center  of  the  channel,  34  feet  below  the  surface  (if  the, 
reck  and  2(Jfl  feet  below  the  siirlace,  .it'  the  gravel.  Instead  of  a  vertical  shaft,  an  in- 
cline is  raised  through  the  rock  4G  feet  and  through  gravel  250  feet,  linear  measure- 
ment. The  flume  is  5  feet  wide.  And  il  is  the  intention  of  Mi.  Coljrrovc  to  piif  hirjii- 
sized  rail  road -rails  lengthwise  of  the  flume  ou  top  of  the  blocking,  along  the  whole 
length  of  tbe  tunnel,  as  a  conductor  for  the  large  bowlders.  This  is  a  novel  idea,  and 
1  believe  will  prove  an  economical  and  benehcial  one,  at  least  till  such  time  as  a 
derrick  can  be  worked. 

The  hydraulic  pipe  is  made  ol  Jo.  t-1  ami  >,'o.  10  sheet-iron,  is  4  feet  in  diameter  nb 
the  head,  and  tapers  to  22  inches  in  500  feet ;  therce  2,800  feet  to  the  "  twin,"  from 
which  two  15-inch  pipes  lead  into  the  diggings.  Two  thousand  iuebe*  of  water  will 
he  delivered  from  tbe  two  (>i ants  nuder  a  pressure  of  500  feet,  with  the  line  of  pipe 
nearly  straight  from  head  to  tail.  The  tunnel  of  the  Polm  Star  opens  to  the  cation  of 
ISear  Kiver,  along  the  steep  side  of  which  a  system  of  flumes  and  uuder-cunents  is 
being  built.  The  work  is  being  pnsbed  with  commendable  energy,  that  washing  may 
commence  at  the  earliest  possible  day. 

The  Southern  Cross  tunnel  opens  to  the  same  canon,  1,200  feet  west  of  the  Polar 
Star.  In  size  and  grade  the  tunnels  are  the  same.  Over  200  feet  of  the  latter  is  now 
completed,  and  the  whole  will  he  finished  by  the  1st  of  July,  l&7fi.  It  is  estimated 
that  tbe  head  of  Ibis  tunnel  will  he  40  feet  below  the  surface  of  the  rock  and  2(50  below 
the  surface  of  the  gravel.  Tbe  appointments  for  this  claim  will  be  tbe  same  in  every 
particular  as  provided  for  the  Polar  Star.  Water  for  each  is  to  be  furnished  by  the 
South  Yuba  Canal  Company,  under  contract,  I  believe,  and  is  drawn  from  one  sand- 
box.   All  the  iron  pipe  will  be  painted  heavily  with  red  lead,  to  protect  it  against 


The  measuring  and  sand  boxes  are  the  most  elaborate  and  the  best  arranged  of  any 
I  have  ever  seen.  More  than  12,000  feet  of  lumber  was  used  in  their  construction. 
Tbe  measuring-box  is  18  by  21  feet,  and  the  sand-box  is  12  by  24  feet  and  9  feet  deep, 
divided  into  two  12  by  12  feet  compartments. 

Tbe  Frankliu  Gravel-Mining  Company  is  a  corporation,  composed  trf  James  TeafF,  of 
Dutch  Flat ;  Col.  J.  D.  Fry,  L.  A.  Booth,  Joseph  Sharon,  O.  F.  Giffin,  Robert  Graves, 
and  others,  of  San  Francisco.  It  owns  a  claim  of  28.7  acres,  west  of  and  adjoining  the 
Southern  Cross,  which  crosses  the  channel  from  rim  to  rim.  The  gravel,  no  portion  of 
which  has  ever  been  drifted,  is  320  feet  at  the  deepest,  and  will  average  about  190 
feet.  Mr.  Teaff,  who  is  an  old  and  experienced  miner,  and  who  is  now  the  superin- 
tendent of  this  company,  was  formerly  the  owner  of  this  claim.  He  commenced  wo  ril- 
ing the  surface  as  early  as  1854,  and  is  estimated  to  have  taken  out  about  $200,000, 
spent  855,000  in  fitting  up,  and  paid  $75,000  to  8100,000  for  water  alone.  Under  tbe 
present  ownership,  400  feet  of  new  rock-tunnel,  0  by  8  feet,  opening  to  tbe  cafiou  of 
Bear  River,  has  been  ran  this  year,  by  hand-drilling,  at  an  expense  of  about  830  per 
foot.  This  tunnel  is  designed,  however,  not  to  tap  the  bottom  of  the  channel,  but  to> 
wash  a  top  bench  about  150  feet  in  depth.  The  flume  is  4  feet  wide,  provided  with 
three  under  currents.  This  claim  has  a  splendid  hydraulic  rij^in^-,  placed  thereon  in 
1371  by  the  Dutch  Flat  lilue-Gravel-Mining  Company.  The  pipe  is  :t..">00  feci  lonj;, 
constructed  of  Noa.  8  and  10  sheet-iron,  5  feet  in  diameter  at  tbe  head  and  22  inches 
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at  the  tail,  having  a  fall  of  about  ril'JIi  feet.  Mr.  Teaff  proposes  to  use  1,000  inches  of 
water  and  commence  washing  by  the  1st  of  March,  1876. 

Indiana  Hill  Hlnn-Gravel-Mining  Company  is  an   incorporate  company,  bavin;;  its 

principal  place  ol  business  ii  i  tb"  town  of  Gold  Him,  anil  all  of  the  stockholders  iCidc 
in  the  ilistTif-f,  some  of  whom  labor  in  the  mine,  which  is  located  on  tfic  American 
River  side  of  the  divide,  aud  embrace's  the  very  inlet  of  the  "  South  Blue  Clmmie)." 
JMutiy  years  a;>o  the  front  alon^  Iho  rim  was  worked  by  hydraulic  process  on  a  small 
Scale.  In  1865  A.  Mallory  and  ,1.  Stone  commenced  a  <!rifr-t  annel  and  erected  ;m 
8-Stamp  mill.  In  \>:M  it-  fell  into  I  lie  hands  of  the  present  management,  and  since 
then  has  produced  $150,000  up  to  December  Vr1,  1B75,  at  mi  expense  of  about  $65,000. 
The  car  contains  about  twenty  cubic  feet  of  earth.  In  tin;  month  of  Mav,  18?:-,,  1,000 
loads,  which  included  150  loads  of  bowlders,  yielded  (be  respectable  sum  of  8", 100, 
The  ground  is  easily  worked,  and  averages  about  $3.50  per  car-load.  The  claim  is  run 
night  and  day  for  nine  months  each  year,  with  a  force  of  from  forty  to  fifty  men,  and 
at  the  present  Tate  of  drifting  the  ground  will  last  for  twenty  years  to  come.  The 
mill  is  run  by  a  hurdy-gurdy  water-wheel,  aud  the  company  owns  nearly  all  the  water 

The  Miami  claim,  adjoining  the  Indiana  Hill  claim  on  the  east,  comprises  sixteen 
aores.  Washing,  was  commenced  on  the  let  of  March,  1875.  The  mine  produced  in 
four  months  $15,500,  and  to  Joe  Mallory  about  $1,000,  caught  in  his  under- ear  rent  in 
t[|fl  eafion  below.  The  claim  used  550  inches  of  wafer,  under  a  pressure  of  250  feet, 
ihroiijih  ■!,!"■. 00  fort  of  pipe  ami  a  4J-inch  nozzle.  The  Owners,  J.  and  E.  Iloekiti,  netted 
t/i.oCiii,  exclusive-  of  si. 70i!  worth  of  new  pipe  and  other  movable  improvements. 

'Hie  Gold  Run  Ditch  and  Mining  Company  is  an  incorporation  ;  all  or  nearly  all  of  the 
stuck  in  owned  by  residents  of  Gold  Run  and  Dutch  Flat.  James  L.  Gould,  one  of  the 
principal  owners,  has  for  years  been  the  superintendent  and  general  business  manager. 
The  company's  mining- land-,  reach  (if  we  except  the  Cedar  and  Sherman  ground)  from 
the  claim  of  the  Indiana  Hill  Blue  Gravel  Company  north  one  and  a  quarter  miles 
along  the  channel  aud  across  it  from  rim  to  rim.  Including  the  Cold  Hun  claim  of 
about  50  acres,  owned  jointly  with  the  Cedar  Creek  Gold-Mining  and  Water  Company, 
(limited,)  Ibis  company  owns  at  this  one  place  abont  350  acres.  All  of  the  surface  has 
been  washed,  and  in  many  places  two  benches  ;  still  the  gravel  is  at  the  deepest  250 
feet.  It  is  much  lighter  than  the  Dutch  Flat  gravel,  and  easier  to  wash.  North  of 
the  railroad  the  company  owns  still  another  large  tract  of  ground,  covering  the  same 
channel.  Some  three  years  ago  it  commenced  a  tunnel  to  tap  the  bottom  of  the  chan- 
nel aloug  the  whole  line  of  its  principal  claim.  This  tunnel  opens  into  Canon  Creel;, 
which,  a  short  distance  below,  unites  wilb  the  North  Fork  of  the  American  River. 
The  main  tunnel,  10  by  12  feet  is  now  advanced  600  feet.  A  branch  from  this,  8  by 
9  feet,  aud  1,300  feet  long,  has  been  run  to  open  op  a  portion  of  the  ground  known  as 
the  Indiana  Hill  claim,  which  is  now  in  successful  operation.  The  aggregate  cost  of 
the  tunnel  and  branch  was  about  $85,000,  including  the  first  cost  of  Burieigh  machines, 
compressor  and  engine.  This  company  also  owns  about  30  miles  of  ditch,  which 
fntnishes  2,200  inches  of  water  for  over  seven  months  each  year.  The  head  of  the 
branch  tnnxiel  for  the  Indiana  Hill  claim  is  80  feet  below  the  surface  of  the  rock  and 
£50  feet  below  the  surface  of  the  gravel.  An  incline  was  raised  through  the  rock  125 
feet  in  length,  thence  by  shaft  to  the  top.  Seventy  feet  below  the  top  of  the  shaft  an 
incline  was  run  to  the  surface,  through  which  to  wash.  The  flume  U  6  feet  wide,  on 
»  grade  of  7  inches  to  12  feet.  Washing  was  commenced  on  the  14tn  of  December, 
1875,  with  700  inches  of  water,  under  a  pressure  of  200  feet.  From  1,200  to  1,500 
inches  will  eventually  be  required.  The  blue  bottom  stratum  is  very  hard,  of  course; 
but.  the  bowlders  are  small  and  easily  disposed  of.  Other  claims  also  are  worked  by 
this  company. 

The  Gold  Rnn  Hydraulic  Company  (limited)  is  an  English  corporation,  owning  the 
two  claims  known  as  the  Cedar  and  the  Sherman,  comprising  about  65  acres,  lying 
next  north  of  the  Indiana  Hill  claim.  It  is  most  advantageously  situated,  nearly  the 
whole  claim  lying  on  the  deepest  portion  of  the  channel  and  over  the  line  of  connec- 
tion of  the  slate  and  trap ;  consequently  its  bed-rock  is  liable  to  be  uneven,  rough,  and 
rich.  This  company  opens  through  a  tunnel  run  for  it  by  the  Cold  Run  Ditch  and 
Mining  Company  from  the  branch  tunnel  of  the  latter.  It  is  8  by  8  feet  in  size,  and  950 
feet  long,  on  a  grade  of  8  inches  to  la  feet.  It  has  two  falls,  300  feet  apart,  of  ii  feet 
each,  provided  wit-b  under- currents.  The  flume  is  5  feet  wide,  and  the  three  tail-boxes 
are  paved  with  cross- riffles 3  inches  wide,  faced  with  inch  iron  and  set  li  inches  apart. 
The  head  of  the  tunnel  is  52^  feet  below  the  surface  of  the  rock  aud  VM  feel,  below  the 
snrfaceof  the  gravel,  which  will  average  in  depth  about  220  feet.  The  gravel  is  washed 
down  through  an  incline  on  an  angle  of  50°.  This  claim  has  a  superb  "  rigging  " — 
2,200  feet  of  iron  pipe,  all  in  fine  order,  the  npper  half  being  new  pipe,  made  of  No.  lti 
iron  and  heavily  coated  with  red  lead.  It  is  4  feet  in  diameter  at  the  head  and  tapers 
to  16  inches  400  feet  below.  It  has  a  fall  of  225  feet,  and,  under  the  pressure  attain- 
able in  the  sand-box,  is  capable  of  receiving  ".000  inches  of  water.  Heretofore  miners 
have  puzzled  their  brains  to  devise  the  best  means  of  keeping  out  of  their  pipes  the 
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air- bubble*  which  are  forced  into  the  water  by  the  stream  falling  into  the  sand-box: 

Hi.'.',  have  now  concluded  that,  I  he  most  mil  oral  ami  cfhcieol  remedy  is  to  eons! met 
their  sand-boxes  so  large  and  in  such  a  manner  that  the  bubbles  of  air  ,.111!  rst  u>  i  lie 
quince  boiore  roachin;:  Tin?  pipe.  Strang.  ibnt  so  ,impio  an  idea  ^ h . j , :  i-1  1„- «,,  i,,„,, 
developing        1  In;  sand-bo:,-   hr.ill   for  this  company  is  10  l,v  Iti  feet,  and  8  list  (:,.,-,r 

1  '"■  ^:"■^■■'^  Hows  into  the,  box  at  the  northeast  corner,  and  strikes  against  a  so' id  ierk- 
brnd  aboiil  midway  of  t.li.--  boy.  It  is  lints  tamed  to  the  west,  end.  passes  i  !,;■  iU:.|L  a 
grating,  aitd  is  rooeived  by  the  pipe  at  Ike  southwest  mnn-i,  relieved  of  all  air. 

The  extinct  rivers  of  the  auriferous  belt  of  California.—!  am  indebted 
to  the  same  gentleman  (Mr.  O.  J.  Brown,  of  Dutch  Flat)  for  the.  milow- 
u)g  interesting  discussion  of  the  ancient  river-system  of  Mijs  vt'«um 
\ir.  Brown  is  nn  active,  am]  intelligent  iim'stiR-jUor  in  the  livid,  and  I  con- 
sider  Ins  views  worthy  of  attention,  though  they  differ  in  some  respects 
from  those  of  other  observers.  I  do  not:  undertake,  from  1  irtiited  personal 
knowledge,  to  decide  between  opposing  theories.  Mr.  Brown  holds  rlmt 
the  waters  which  deposited  the  ancient  gravel-beds  in  Placer  County 
ran  northward.  His  provisional  location  of  the  channels  may  be.  he 
admits,  in  many  points  erroneous,  but  bis  main  proposition  he  believes 
he  lias  proved.  Other  trustworthy  students  confirm  it,  particularly  wifh 
regard  to  what  be  calls  the  "  South  Blue,"  which,  they  say,  umloahtetllv 
ran  from  south  to  north,  and  intersected  another  channel  somewhere 
between  Dutch  Plat  and  Nevada  City: 

The-  iimn  nnritWons  bell  of  California  is  sii  uafe  upon  I  he  western  slope  of  the  Sierra 
Nevada.  Tin:  bod-rock  of  this  bell,  consists  pi iin.'.ii';il P v  of  trap,  serpent  i,:e.  mo!  fair..-,' 
slate.  Its  iivcra.se  width  front  east  to  west  irav  be  estimated  at  forty  miles  and  it 
extends  from  b'trsno  Uonnty  on  (.do  nonr.li  ro  the  southwest  corner  of'Oro.roi,  on  i  he 
north,  a  distance  of  several  hundred  miles.  Narrow  at  the  south,  whole  il.  dip-  beneath 
Hi-  alluvia;  deposir  oj  rbe  Hon  Joaquin  Valley,  it  gradually  widens  to  iho  nor  hw  Lid 
till  it  is  lost,  beneath  the  waters  of  the  Pacific. 

A  line  drawn  thronrrh  its  center  would  run  north -north  west  and  sonth  -southeast 
parallel  Willi  the  western  summit  of  iho  Sierra  Nevada,  forty  miles  to  the  westward 
thereof,  ai.  an  average  altitude  of  aboni  3,iW0  feet  above  the  sea. 

Within  this  belt  are  throe  distinct  lalcoi.r-sbto  strata— tun  western  or  lower  the 
middle,  and  the  eastern  or  upper,  which  are  separated  bv  strata  of  other  rook.       ' 

The  rock  separating  tin:  lower  and  middle  slate  is  highly  mctamorp hie  and  is  not 
distinct  or  continuous  along  the  whole  line  of  the  auriferous  belt,  but  contains  in 
places,  rieli-rimirt?  veins,  a.s  at.  tjoliav,  l'laoer  Coiunj,-.  TTpon  the  lower  or  western  belt 
of  slaw  are  situated  many  mining-towns  of  note,  it  passes  under  OroviKe  and  dips 
boooai.li  tin-  valh'\  c.i  the  S.aeranieiito,  cropping  out  aiiain  in  the  conm  ie-  to  t  he  north- 
west. This  stratum  all  along  from  Amador  County  on  the  smith  to  Yuba  County  on 
the  north  is  neb  in  its  numerous  gold-beariiifr-ritiarlx  hsi-cs  and  veins.  As  b  y,iLJ'  not 
eroded  by  iho  old  T'liocono  rivers,  except  where  (bo  Hi-  Ibaoand  the  San  Juan  Chan- 
nels Crossed  it,  it  has  beeu  extensively  worked  for  ils  rich,  shallow  placer  n.nd  ravine 
mines.  It  is  highly  probable  that  tin'  dcepc!-  anri  tennis-gravel  bauka  lyiiur  along  this 
.-.ir;i!itm  i n  THtama,  S.hasta,  Trinity,  and  Klamath  Counties  are.  in  nai'l  at  least,  sub- 
marine:  bur.  however  this  imiy  bo,  it  is  foreign  to  my  pm-posc'  to  'oiscu.su  at  length 
tne  eaarneirr  and  icaiurcs  of  this  slate- stratum. 

1  purpose  to  speak  moi'o  particularly  of  ihe.  middle  and  upper  slate-strata  since 
along  these  the  extinct  rivers  are  most  distinctly  marked.  Thcv  are  sepaea'eo  i,vdi«- 
io.ier  .si  in  I  a  ot  trap  and  e-erpontitio,  the  latter  skirting  iho  upper  slaie  aud  ihe  former 
the  middle  slate.  These  different  strata  ruu  parallel,  so  to  speak,  to  each  other  levih- 
wisc  ,,t  the  bei..  '       * 

It  must  not  be  supposed  that,  the  diliic-ent  strata  of  rein;  can  boeerree!  !v  represented 
in  i.iicircxteriorindivii.hial  limits  by  arbitrary  lines  ;  at  places  they  are"  narrow  ■ad 
afram  expand  to  a  greater  width. 

In  Nevada,  Sierra,  Plumas,  and  Lassen  Counties,  the  slates  arn  found  even  to  the 
Minim i i  oi  I  he  mountains,  while  in  !-aasla  and  the  eastern  portion  of  Tehama  County 
tiny  are  narrowed  by  Hie  lava -bold  which  caps  them. 

In  the  vicinity  of  Nevada  t ;i!y  (:ratoio  predominates.     A  little  to  the  southeast,  and 
l,o, ween  Green  Horn  River  and  its  tributary— Little  Green  Horn— exists  a 
of  syenite.     So   at  Other  places  along   the  auriferous  belt  wo  find  other  v 

The  si  ate- strata  are  largely  composed  of  talc  a 

the  principal  gold  -  head  og-qna  Hi  ledges  and  vein 
gold  filling  the  old  channels  came. 
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Miners  at  one  time,  very  generally  held  the  opinion  that  the  ehl   channels  were 

worr  in  i  In'  bed-rock  hv  oiWii-cunvnls,  ami  that  the  deep  gravel  and  dvbris  win  eh  Ml 
then,  Were  the  deposits  of  the  sea,  Tbe.y  did  nol  comprehend  the  fa.l  that  the  quality 
ofgiavel  they  were  daily  washing  away  refuted  such  an  hypothesis;  nor  that  their 
deep  beds  of  pipe-clav,  which  would  preserve  in  fossil  Ihe  most  delicate  tern  loi   an 

eternity,  if  iiiuiislur'bed,  wore  pregnant  with  fossilized  earth  1ml  im   sea-vc,ge!  at 

nor  any  marine  remains  of  any  hind.  Moreover,  in  the  ancient  gravel- deposits  there 
are  no  'lava  bowlders  or  pebbles.  ,  . 

Superficial  rcaso.sers  who  held  to  the  marine  theory  were  occasionally  con  hrmed in 
then  opinions  hv  newspaper  nrriel.s  niinuih,:  gravel-deposes  -it  fchnsLa  County  or  the 
gold-coast  of  Klamath  and  Del  Norte,  and  at  onc:e  jumped  to  the  orrcineous  conclusion 
Slat  thegravel.there  found  was  I  ho  ;jreaV:f  of  Ihe  oeean.  ami  as  Ihe  eoasi -.leposi  .s 
„,.,,,  ju  ^.ine  sense  submarine,  so  too   must  be  the  gravel -deposits  along  the  Sierras 

in  Central  California.  ,.,,.,.       ,,     u  ,.„  +i,_ 

At  ihe  present  time,  however,  it  is  generally  admitted  by  all  who  reason  upon  the 
subject  that  these  old  channels  are  remnant-  of  ancient  and  evrtiict  r,v,r-sys;oms.  oi 
which  there  are  three  or  four,  distinct,  and  separate.     I  shall  write  of  only  one  oi  them, 

County  on  the  south  to  Plumas  County  on  the  north,  and  drained  a  country  two  hun- 
dred miles,  and  possibly  more,  in  length. 

Whim,  the.  last,  few  years  a  number  of  writers  well  known  among  the  literati  ot 
California  have  published  essays  upon  these  oxlinel  rivers.  They  wilh  but  Onn  ex- 
ception, write  of  the  so-called  Big  Blue  as  being  at  one  time  a  very  large  river  which 
flowed  southward  through  Sierra,  Nevada,  and  Placer  Counties.     Ihe  one  exception 

savs-  "1  have  arrived  at  the  conclusion  that  the  Pliocene  rivers  have  not  varied  in 
their  general  course  from  that  of  ihe  present  rivers;."  mean  in  g,  of  course,  the  "present 
rivers"  crossing  the  auriferous  belt.* 

'plie  idea  ties' i  the  Big  Bine  It, wed  southward  is  nol  new.  All  those  writers  are  com- 
pelled ioadinii  that  gieat-  changes  have  taken  place  in  the  altitude  ami  general,  tonog- 
raphy of  this  entire  region  since  the  now  estiuct  rivers  lie. wed  Through  it,  since  it 
would  be  highly  unreasonable  to  suppose  that  a  stream  of  any  magnitude  wouai  ib.w 

for  miles  alone  the  side  of  a  high  mountain  chain  parallel  wsth   I  lie  u- I    oi   us  mam 

summit  at  an  all  i:  tide  of  Fro,,,  three  to  five  thousand  feet  above  the  level  of  the  sea. 
And  vet  liiev  base  their  assumption  that  the  so-called  ';  Big  Blue"  flowed  through 
these  counties  to  the  southward  noon  I  he  single  fact  that  there  is  at:  present  a  down 

"iTnie  toward  tbe  wrath  -Jong  the  line  of  the  deepest  gravel-deposits,  _ 

"  The  theory  which  1  have  entertained  for  main  yeais  may  h.-  explained  l.y  oar  pres- 
ent river-system,  which,  though  larger,  is  ended  from  the  aneient  one.  \Ve  now  liavo_ 
ihe  Sae  rumen  to  from  the  north,  and  the  San  Joaquin  from  the  south:  i  heir  waiers 
meet,  and  How-  iiu  o  the  ocean  through  the  Golden  Gate.  All  thear  principal  tributaries 
tak"  rise  in  the  mountains  to  the  eastward. 

Th. -middle  shue-str:, tun.  or  lhh.au;  i  ier,eis5>ek  was  probably  no  higher  nhovetheleyol 
of  the  „ctan  at  the  timo  the  canons  of  tho-e  extinct  rivers  besran  ae-tively  to  till  with 
..ruvol  il.aa  'he  vulVvs  of  the  Sacramento  ami  San  .loa.pnu  are  at  present;  Sacra- 
meniuCilv  being  bui.'bbtimt  in  altitude.  Thee  two  large  valleys  were  then  a  part  o 
rhe  ocean,' and  the  Coast  Range  of  mountains  cropped  out  of  it  a  long  line  ot  island 

r';-\vhat  in  Sierra  Conntvand  the  northern  portion  of  Nevada  Comity  has  been  known 
as  tbe  Big  Blue,  1  call  the  North  Blue.  It  .fflotmi  «,»Um-«uI.  What  n.  Placer  County 
and  the  southern  port  ion  nj  Nevada  founly  lias  been  called  the  Bis  Blue.  I  cn.l  ihe 
[south  Blue,  hccisii.se  ii  Hewed  nnrtbwvnl.  This  truth  could  have  been  easily  Mcer- 
ra.ned  by  all  of  ihe  wrilers  who  have  preceded  me  upon  this  stibjeel  bad  they  taken 
sntlieieni  pains  to  gather  the  evidence.  The  deposit  of  grave!,  sand,  ana  sold,  and  the 
position  of  tlicbowMers  upon  and  near  the  bed  of  the  old  river  aMsu^,ee.,ms.Io..va 
Hill  Indiana  Hill,  Butch  Flal .  Little  York,  You  Bet,  and  Eed  Dog  all  tell  I  lie  same 
I  ale  ami  point  the  indes -finger  northward  as  unerringly  aa  the  needle  of  the  manner  a 

' '"Tile' North  and  South  Blue,  corresponding  to  the  Sacramento  and  the  Sau  Joaquin 
Bivers  were  the  two  main  branches  of  the  Big  Blue,  which  took  their  ns„  as  dm  a-.so 
their  inhntaries.in  what  was  i  hen  Ihe  rising  hilly  upland  to  the  oasi  ward.  Ihey  ran 
down  upon,  and  for  many  miles  along,  the  soft  rock  of  the  upper  slate  ;  thence  across 
,,      .    t  '„pl.;nff __iti j..„:.„h  „*-...*,.  ^c  aaFru>„t.m<-.  .md  i  ran — ''huh  hitler  strata 

average  about  si 

•  it  is  ;.  fair  presumption  that  the  writer  of  the  sentence  above  quoted  did  not  mean 
,1il>  -present  rivers  crossing  the  auriferous  belt  "  tail  the  present  system  of  e.ra'o- 
ii."c.  i.  c,  the  Sacrament.,  and"  San  Joaquin,  which  flow  respectively  iron-,  \  to  ...  and 
from  8  toN  and  nearly  at  right  angles  lo  their  tributaries.  I  he  I'oaf  her.  \  nba,  Ameri- 
can, Stanislaus,  &C.,  the  general  course  of  which  is  from  E.  to  W.— E.  W.  K. 
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si  return  to  their  confluence,  a  short  distance  south  of  Scott's  Flat,  in  Nevada  Comity, 
forming  the  Big  Blue,  which  ran  thence,  for  ti-hi  or  nine  miles  southwesterly  to  Bueuo 
Vista  Slide ;  thence  north  of  Crass  Valley  to  Alta  Hill,  down  norl.li  of  Rough  ami 
Heady  to  Mi>..n..',\ '*  rial,  Stiirvrtsvi!].;,  ond  Timbnetoo.  emptying  thence  into  the  then 
ocean  not  far  to  the  west  of  the  latter  place.* 

Tln>  locality  of  the  confluence  of  the  North  and  South  Bine  is  now  occupied  by  a 
high  mountain  of  volcauie  origin.  The  stage-road  from  You  Bet  to  Nevada  City  erosscs 
the  channel  of  the  Rig  Blue  just  to  Hie  northwest  of  Gregory's  old  saw-mil]  site.  It  is 
a  very  wide  channel,  and  is  deeply  covered  wil.h  lava  for  seven  or  eight  miles,  but.  as 
it  neara  the  town  of  Grass  Valley  it  has  become  obliterated  by  erosion. 

Tlic.  airoui | >an y in<;  sketch  is  intended  to  Tepresent  my  theory  of  the  extinct  river- 
system  which  once  ilrained  the  central  portion  of  the  great  auriferous  belt,,  with  the 
rivers  of  the  present  system  crossing  the  same.  It  includes  a  tract  of  country  six'v 
miles  north  iiml  soulli  :ind  forty  miles  east  and  west.  The  courses  of  llie  pn  sent. 
streams,  the  locality  of  the  to-fcns,  and  the  relative  distances  are  taken  from  ihc  1'nited 
States  survey.  The  principal  strata  of  rock  ure  re.jncHenl.od  l.y  arbitrary  lines,  uicretv 
In  com- ey  a  general  idea  of  their  approximate  relative  positions,  regardless  of  their 
irrea.nl.ir  widths  and  sinuous  exterior  limits  as  represented  by  the  dotted  line  which 
shows  more  correctly  the  western  boundary  of  the  middle  slate-stratum.  The  (lotted 
streams  represent  the  extinct  rivers  tilled  with  gravel.  II  must  not  be  supposed  T bint, 
all  or  even  a  major  part  of  the  Pliocene  streams  are  traced  on  the  sketch.  Many  of 
the  smaller  and  shallower  ones  are  wholly  obliterated  by  erosion,  and  many  are  buried 
nnder  the  lava  and  await  discovery  by  the  prospector.  At  many  places  along  the  line 
of  those  traced,  as  at  Forest  Hill  and  Deadwood,  two,  throe,  and  sometimes  four  chan- 
nels are  known  to  exist,  usually  running  in  I  he  sitmo  general  dil'cclion  and  within  a 
mile  of  each  other,  made,  no  doubt,  by  one  and  the  same  stream  at  each  locality,  but 
at  different,  periods:  Tbe  w;l1.it  bcitis;  forced  from  its  channels  successively  bv  tlict  dep- 
osition of  gravf  1:  )t»l  compelled  to  cur.  a  new  channel.  The  wide  dotted  space  jn-t. 
«e>t  of  the  town  of  Colfax  I  pronounce  a  sea-bcueh.  It-  is  very  ancient,  having  the 
same  trend  and  strike  as  the  contiguous  rock.  It  is  a  stratum  of  sand  and  bowlders 
about  three-fourths  of  a  mile  wide,  but  in  trutb  is  now  a  stratum  of  bed-rock,  so  to 
spenk,  feir  it  nuderlies  ihc  deepest  of  our  present  streams.  I  mention  it  here  as  a  rmi- 
Ot.it, v  only,  not  knowing  that  any  mention  of  it  has  heretofore  been  published.  The 
old  village  of  Illinoistown  is  located  npou  it,  and  it  is  easily  traced  by  any  one  curi- 
"'ts  enough  to  inspect  it. 
''''■    ' '  " '■■■■'  n "•-' «  numbered  thus: 


Thet. 


is  and  important  localities  ai 


No.    1.  Timbncfcoo. 

2.  Smartsville 

3.  Mooney's  Flat. 

4.  Rough  anil  Ready. 

5.  Grass  Valley. 

6.  Buena  Vista  Slide, 

7.  Scott's  Flat. 

8.  Blue  Tent. 

9.  Grizzly  Hill. 

10.  Cherokee. 

11.  North  Columbia. 

12.  Kennebec  Hill. 

13.  North  Bloomfield. 

14.  Snow  Point. 

15.  Orleans  Flat, 

16.  Moore's  Flat. 

17.  Woolsey's  Flat 
lfi.  Allegany. 

19.  Forest  City. 

20.  Down  ievi  lie. 

21.  Bunker  Hill. 

22.  Gaston  Ridge. 


29.  You  Bet. 

30.  Little  York. 

31.  Dutch  Flat. 

32.  Alta. 

33.  Lowell  Hill. 

34.  Remington  Hill. 

35.  Diamond  Creek. 

36.  Gold  Run. 

37.  Indiana  Hill. 

38.  Iowa  Hill. 

39.  Wisconsin  Hill, 

40.  King's  Hill. 

41.  Yankee  Jim's. 

42.  Forest  Hill. 

43.  Michigan  Bluffs, 

44.  Damascus. 


o.  45.  Deadwood. 

46.  Last  Chance. 

47.  Bath. 
4&'Todd's  Valley. 

49.  Peokbam  Hill. 

50.  Gravel  Hill. 

51.  Bald  Mountain. 

52.  Mamaluke  Hill. 

53.  Georgetown. 

54.  Coloma. 

55.  Gold  Hill. 

56.  PlaccrviHe. 

57.  Newtown. 

56.  French  Corral. 
59.  Birchville. 


61.  North  San  Juan. 

62.  Camptonville, 

63.  Nevada  City. 

64.  Colfax. 

65.  Blue  Bluffs. 

66.  Lost  Camp. 


Thus  I  havo  set  forth  what  I  believe  to  be  the  tine  theory  of  the  formation  of  the 
aucient  channels  which  underlie,  are  filled  with,  and  in  many  places  are  deeply  buried 
beneath    the  auriferous  earth   and  grave!  whicheonstitule   our  hydraulic;    and    drift 

*  The  present  course  of  the  San  Joaquin  and  Sacramento  Rivers  is  apparently  (ho 
result-  of  the  position  of  the  Coast  Range,  offering  only  one  outlet  to  the  sea  ai'  San 
Francisco.  It  is  difficult  to  see  how  a  similar  course  of  the  Pliocene  rivers  could  have 
come  to  pass  ■with  the  Coast  Range  out  in  the  ocean.— R.  'W.  R. 
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These  ancient  river-cb  ami  els  became  filled  with  anriferous  earth,  gravel,  and  dahrin 

dining  the  slow  upheaval  of  Lhts  hunt.  This  rise  was  most  rapid  In  I  Ins  eastward, 
along  Ihi-  lino  nt'  the  summit  nf  the  Sierra.  Nevada,  ami  required  a  grcal  many  thou- 
sand vear*  lor  its  noeninplishmeut ;  tor  if  we  allow  a  lis.;  of  two  and  one-half  feet  every 
ccnlu'iy,  (a  very  higk  cst.iniato  if  we  allow  no  interval  of  repose,)  i[.  would  require 
four  thousand  centuries,  or  four  bundivd  i.koitsand  years,  to  elevate  the  laud  ten  thou- 
sand feet  and  place  the  summit  where  it  stands  to-day. 

Kvidcnlly  the-  laud  rose  mure  rapidly  loward  t ho,  mirth  than  to  the  south,  which 
action  gives  a  present  grade  southward  of  ma"ny  feet  to  the  mile.  It.  also  had  ihe  eiloet, 
from  the  first,  of  lessening  the  grade  of  the  South  Blue.  If  we  allow  a  slightly  an. re 
rapid  elevation  at  and  near  tho  jnuetiou  -of  the  North  with  the  South  Blue  than  at 
other  points  along  the  middle  slate — and  such  an  assumption  may  not  be  imiva-ona- 
1.1 1—  -(he  e  fleet  would  he  ro  lesson  I  he  grades  of  both  these  large  streams,  while.  as  the 
land  arose  to  the  eastward,  the  currents  of  all  the  tribe  tutu;?  I"  I  he  Honlli  and  Norlh 
Blue,  and  even  theirs,  from  their  sources  for  some  miles  along  Hi.ii'  curses,  were 
accelerated  from  century  to  century,  ami  the  land  reaching  gradi.atK  ltd  n  the-  higher, 
consequently  the  colder,  regions  of  atmosphere,  condensed  omit  inuaily  more  and  more 
Innisiiire.  wilieh  fell  as  snow  and  rain,  thus  increasing  the  volume  of  water',  width 
alone  would  increase-  the  rapidity  of  tho  currents.  Their  channels  were  deeper;  ike. 
quartz  lodges  and  veins  were  cut  down ;  slides  occurred  on  all  sides :  trees  slid  into  tho 
si  reams,  and  the  entire  surface  of  tho  land  became  in  time  denuded.  This  mass  was 
deposited  in  these  old  streams,  washed  away,  red ep D.sited  and  r.was!u-d  at.  each  suc- 
ceeding freshet,  over  iud  over  again  and  again,  till  it  found  its  final  plaee  in  the  Big 
Blue,  the  North  Blue,  and  the  South  ISIuo,  whose,  currents  were  too  sluggish  to  curry 
it  along  to  the  ocean.  It  blocked  up  these  streams,  (and  set  hack  into  the  mouths  of 
the  'irxitarios,)  spreading  out  to  a  great  width  along  neatly  their  entire  course,  liut. 
principally  along  the  middle   slate  stratum,  where  it.  accumulated,  at.  least  it 

and  Nevada  Counties,  to  the  depth  of  eight  hundred  p—  —   '     '' :  -' "  " 

oast  a  level  plain  for  a  distance  of  from  three  to  live  miles. 

It  should  be  borne  in  mind  that  the  grades  of  the  main  streams  along  the  middle 
slate-stratum  were  yearly  lessening  by  the  continuous  deposition  of  I  his  great..  mass  ot 
gravel,  earth,  and  dibris.  Judging  from  the  depth  of  vegetable  soil  which  accumu- 
lated upon  its  surface,  this  enornions  deposit  of  alluvium  must.,  have  remained  for  oeiir.u 
vies  a  verdant  field  crowned  with  a  luxurious  forest.  It  was  subsequently  desolated 
by  volcanic  overflows. 

l.Tivjit  lav  11- 1 i id ds  extended  from  Central  Oregon  to  Tejon  Pass,  front  (ho  summit  oi 
the  Sierra  Nevada  to  tho  valleys  of  the  Sacramento  and  Hie  San  Joaquin,  and  cesrward 
throughout  the  Great.  Basin.  During  this  long  era  rite  ki  \  a  liven  hundreds  of  volca- 
noes or  craters  poured  over  the  hini.i.  tilled  the  old  channel.;;  le-l'c  unfilled  by  gravel, 
eiiveri'd  the  lateral  mountain-ridges  to  a  level,  flowed  over  a.tid  covered  up  the,  aiu-ieni 
gravel-deposits,  of  which  thoHo  now  lying  along  and  to  tho  east,  of  the  upper  slate- 
stratum  are  mostly  still  covered  by  it,  in  places  to  the  depth  of  a  thousand  feet  or 

It  is  my  opinion  that  during  this  epoch  the  ancient  rivers  were  obliterated  ;  and  ii, 
is  possible-  that  the  heat  was  so  intense  as  to  vaporize  and  drive  away  all  moisture,  to  the 
extent  that  no  stream  of  any  magnitude  existed  upon  this  desert  waste. 

It.  is  patent  to  the  most  superficial  observer  that  our  pres,ni.  rivers  bad  their  origin 
upon  the  surface  of  the  lava,  down  through  which  and  into  the  underlying  strata  of 
roek  they  have  eroded  immense  canons,  in  some  instances  to  the  depth  of  :l.i,'i.n.i  teet 
below  ike  present  surface,  and  mere  than  y.OtlO  feet  below  the  bed  of  tho  extinct  rivers. 
Along  Ike  Middle  slate-stratum  even-  stream  dignified  us  a-  nVer  crosses  ii  or  a  depth 
of  from  five  ro  fifteen  hundred  feci-  below  the  old  riyet'-cb  anil  els.  The  elfect,  after  these 
streams  bad  cut  down  through  the  lava  and  into  the  deep  ^ravel-ik  posits,  can  readily 
be  imagined.  The  earth  ;t ml' gravel  slid  into  the  carious  from  beneath  ibe  lava,  which, 
lefl  without  support,  broke  down  of  its  own  weight,  and  was,  toother  wi1!i  nine- 
tec!]  is  of  the  alluvial  deposil  along  tile  middle  sliilc-stratutii.  swept  into  the  valleys  (o 
the  west,  partially  by  the  rlvel.s,  but  prineipally,  no  donbr,  by  tbo  great  ice-drift  which, 
during  a  long  glacial  epoch,  scoured  tbe.se  mountains  from  .summit  to  base.  Thus  we 
are.  enabled  f o  comprehend  why  these  old  gravel-deposits  are  free  front  voh'untc  lavu 
and  detritus,  while  the  lateral  mountain  ridges  or  present,  river-divides  terminate  to 
the  east  of  tbem  abruptly,  capped  witli  lava  three  or  four  hundred  feet  in  depth. 

NEVADA  COUNTY. 

This  county,  situated  in  the  central  portion  of  the  State,  has  main- 
tained its  position  as  the  leading  mining-county  since  the  discovery  of 
gold.  It  derives  its  importance  "both  from  the  extent  of  its  deposit*  of 
auriferous  gravel  and  the  number  and  richness  of  its  quartz-lodes.    The 


)yGoogIe 


CONDITION    OF    THE    MINING    INDUSTRY — CALIFORNIA.  tf9 

following  table,  compiled  from  the  official  returns  to  the  surveyor-gen- 
eral, will  exhibit  the  condition  of  mining  from  1870  to  1875: 
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The  above  returns  arc  approximately  correct,  so  far  as  active  mining- 
operations  are  concerned.  Laugley's  Directory  of  the  Pacific  Coast 
shows  a  larger  number  of  mills  for  corresponding  years,  but  in  many 
instances  the  mills  were  idle. 

The  principal  quartz-mining  district  is  Grass  Valley.  This  branch  of 
mining  commenced  here  in  1851  and  has  been  prosecuted  with  great 
regularity  since  that  time.  In  1867  there  were  twenty-two  quartz-mills 
in  operation,  with  280  stamps,  and  a  crushing-capacity  of  about  400 
tons  per  day.  These  mills  cost,  in  the  aggregate,  $140,000.  While  at 
the  present  time  there  are  fewer  mills  in  operation,  they  are  more  effect- 
ive, and  the  results  and  general  product  per  year  do  not  vary  greatly 
from  that  of  former  years. 

Grass  Valley  is  distant  from  Sacramento  sixty-five  miles,  and  twelve 
miles  from  the  Hue  of  the  Central  Pacific  Railroad,  with  which  it  is  con- 
nected by  a  branch  narrow-gauge  railroad.  The  elevation  is  2,300  feet 
above  the  level  of  the  sea;  the  climate  pleasant  and  salubrious,  and 
favorable  for  mining-operations  throughout  the  eutire  year.  Snow 
rarely  falls,  and  remains  on  the  ground  but  a  few  days.  Wood  is  abun- 
dant and  cheap,  and  in  many  instances  water-power  is  available  for 
crashing  the  ores  during  more  than  one-half  of  the  year. 

Quartz-mining  forms  the  principal  industrial  interest,  and  has  been 
continuously  prosecuted  with  a  uniform  degree  of  success  nowhere  else 
attained.  The  aggregate  product  down  to  the  present  time  of  the 
quartz-veins  of  the  district,  situated  within  a  radios  of  four  miles,  may 
be  estimated  at  thirty  millions  of  dollars.  Of  this  amount  nearly  one- 
fourth  was  produced  from  the  Massachusetts  Hill,  Sew  York  Hill,  and 
Gold  Hill  veins,  which  are  supposed  to  be  continuous  veins  of  the  same 
system. , 

The  gold-bearing  rocks  of  Grass  Valley  are  mostly  metamorphic 
schists  or  greenstones,  alternating  with  belts  of  syenite.  The  quartz- 
veins  are  generally  not  large.  Two  feet  is  probably  a  full  average 
thickness,  while  some  of  the  most  productive  have  not  averaged  over 
one  foot.  The  metallic  contents  of  the  veins  of  the  district  vary  to  an 
extreme  degree,  some  carrying  little  or  no  visible  gold,  although  the 
mill  workings  are  satisfactory  and  the  sulphurets  are  found  to  be  abun- 
dant on  concentrating  the  sands  resulting  from  crushing.  The  gold  is 
enpily  saved,  being  clean,  angular,  and  not  very  small ;  hence  the  pro- 
portion saved  by  the  mill-process  is  notably  greater  than  in  any  other 
locality  in  California.  The  sulphurets  occur  as  a  rule  in  the  proportion 
of  2  percent,  of  the  gold-bearing  rock.  These  are  easily  concentrated, 
and  yield  by  the  chloriuation  process  an  average  of  $100  per  ton  net, 
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the  value  of  tbe  rock  ranging  from  $25  to  $50  per  ton.  The  district 
cou  tains  from  ten  to  twelve  mines  whjch  are  continuously  productive, 
more  than  naif  of  these  being  worked  with  great  profit  to  the  owners 
and  the  balance  being  self- supporting.  There  are  also  a  dozen  or  more 
mines  in  various  stages  of  development,  and  a  few  on  which  work  has 
been  temporarily  suspended. 
The  cost  of  mining  supplies  and  labor  in  Nevada  County  is  as  fol- 

Wages  of  first-class  miners,  $3  per  day ;  shovelers  and  car-men,  $2.50 
per  day  ;  surface  laborers,  6-2  !<j  S2.50  per  day  :  Chinese  labor,  $1.50  per 
day;  cost  of  lumber,  $15  to  $16  per  1,000  feet;  mining-timber,  5  to 
12  cents  per  running  foot;  cord-wood,  $4  to  $5  per  cord;  common 
powder,  $2.50  per  keg  of  20  pounds ;  giant  powder,  50  to  75  cents  per 
pound  ;  fuse,  $5  per  1,000  feet ;  quicksilver,  75  cents  per  pound ;  candles, 
$4  per  bos. 

Tli-  ■nu.Tuti-iu*  "t  fur  |>iini  i|mI  wilif*  nr»*  clittwu   \>~  lb-  ;m |i.»iiT- 

iug  tables  and  the  annual  reports  of  their  officers.  Tbe  principal  mines 
have  been  described  in  detail  in  iny  former  reports.  "Within  the  past 
year  the  New  York  Hill  Mine,  which  had  been  closed  for  several  years, 
has  been  re-opened  and  actively  worked,  and  promises  to  rank  among 
the  leading  mines  of  the  district.  The  following  extracts  are  taken  from 
a  report  on  this  mine  by  W.  A.  Skidmore : 

The  New  York  Hill  ledge  is  situated  two  miles  south  of  the  town  of  Grass  Valley,  on. 
Kow  York  Hill,  which  forms  a  portion  of  a  com  innons  ridge  lying  west  ot  Wolf  (Tool,, 
and  having  a  general  north  and  south  trend.  Tbe  only  topographical  feature  of  mi 
portaoce  is  the  wi-jrmife  of  several  ravines  Minimi;;  westward  from  the  creek  and 
intersecting  the  ridge  at  right  angles.  The  moat  deeply  indented  ravimi  forma  fho 
dividing  linn  betwet-n  Massachusetts  Hill  and  New  York  Hill,  although  this  ravine 
docs  not  cut  through  the  ridge,  and  the  surface  of  the.  hill  is  vt;ry  nearly  level  for  a 
distance  of  one  mile  (m  tin-  line  nil  ho  outctop  of  tbe  Ledge.  Tin:  olcvalion  of  the  sum- 
mit of  t.l.o  ridge  is  in  do  place  more  than  300  foot  above  tin,  bed  .il'Wnii:  Lit-.-k,  winch 
forms  tho  main  drainage  of  i  lie  water-shed  of  the  raslern  side  of  I  lie  ridge.  A  belt  of 
greenstone  about  one-half  mile  in  width  runs  in  a  general  north  w.st  ami  .-oulbcasi 
direction  diagonally  across  the  ridge.  On  either  side,  of  this  hell  occur  ior.es  of  syen- 
ite, -vvhii-h  have  escrted  an  inlluence  on  the  1  m-T iitii- n-jiliisin  of  tho  greenstone,  width 
was  doubtless  of  sedimoni.arv  origin.  Tho  Now  York  Hill  ledge  rims  through  ibis 
greenstone,  bid!  in  n  northwest  and  southeast  course,  starting  from  Volt'  Cm-k  ami 
running  i hence  :!.r':4l  feet  toward  Massachusetts  Hill,  and  Laving  an  avcrn-gc dip  of  ::il 
degrees  north,  and  a  thickness  of  from  I  mi  to  thirty  inches.  The  average  Knetaiess  oi 
tin"-  main  vein  would  therefore  he  from  fifteen  To  eighteen  inches,  nlikongh  at  turns 
stringers  of  quartz  are  found  on  the  hanging-wall  side  of  tho  vein,  varying  in  thick. 
uoss'froiD  four  to  six  inches;  these  are  not,  however,  taken  info  consideration  in  the 
estimation  of  the  average  width  of  the  vein. 

Tho  quartz  is  white  to  dark  blue  in  color,  vilrcous  in  tenure,  more-  or  loss  sprinkled 
with  -old  visible  10  Ike  eye,  uniformly  suiphurcled  to  tlio  exleur  of  -2  per  oeni.. 
ami  very  tractable  to  the  ordinary  mill-process.     The-  yield  has  varied  from  £20  to  860 

Eer  ton,'  exclusive  of  the  rich  specimens  of  free-gold-bearing  roek  of  which  this  mine 
;>■-  aiuavs  been  remarkably  prolific. '  It  would  lie  di  (limit  to  state  the  milling  aver- 
age of  all  the  roek  lakon  from  the  mino  during  tho  past  twenty  years.  Tho  present 
Yield  is  about  $40  per  ton  of  B,000  pounds,  escinsdve  of  flic  rich  snecimens  which  are 
aohl  to  jowelors  to  he  manufactured  into  quart?  ornaments.  This  latter  class  com- 
mands fioin  iy-'">  to-v'I0  per  ounce  of  gold  contained  in  tho  rock,  tho  value  of  each  nicoo 
being  deiertnined  by  its  specific  gravity. 

The  Xew  York  Hill  Company  ground  embraces  a  consolidation  of  the  Larimer,  Sikes, 
Wilde,  l-'ricol,  and  Chavanne  claims,  together  with  many  claims  of  lesser  note,  of 
which  no  record  of  workiug'iind  piodoction  can  now  be.  obtained.  Locations  v.  r  re- 
made here  as  early  as  Ififil,  under  the  mining-laws  thou  in  force,  which  required  that 
locations  should  be  made  in  a  stuiare  form,  and  limited  each  claim  lo  liiii  si|I.;iev  b.-et 
in  area.  This  remained  in  force  for  nearly  two  years,  duri'ig  which  peri  in!  the  claims 
which  presented  an  outcrop  were  worked  out  from  tho  surface  to  the  limit,  of  the 
owners'  ground.  Suhsciuicnllv  Ihe  laws  were  amcndisl  and  locations  were  made  on 
the  line  of  the  lode  with  the  dips,  spurs,  and  angles,  as  at  the  present  time  provided 
for  by  the  general  miuii-.;:-law- of  flic  loaded  Slate*.  Then  followed  a  more  vigorous 
system  of  mining;  shafts  were  sunk,  and   levels  run,  and  the  quartz  crushed  at  rude 
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custom-mills,  Yielding,  ii  all  cases,  with  the  imperfect  process  then  in  use,  a  fair  and 
sometimes  a  large  moht.     As  depth  was  attained  water  was .encountered,  necessitating 

,,„„,„„,.■  ;,.,, paL-atd..  and  (.lie  euan.el.er  of   !.!»■■   ruid:  chair-rd  (nun   Iri^o.d-beanng  to 

Uh-r.d'o,,,    Th (,.■  yield  .....n,,.-.;  ^^.^"^1! 


snlphuri'trd 

in  ill- process  mou 
ind  high  freights, 


and  before  the  introduction  ,.f  tho  pi.wnfi,.  panuai.;;  and  hoisting 

machinery  now  in   gerieiiil   use.     Continently,   when    the   water-le—     --    - 

(about  100  feet  in  depth  on  *' ■'■'■ 

At  this  period  rock  could  n 
per  load,  equivalent  tr  *"" 

.  _  tr  owned 

V\Xiul-  \V.v  York  Hill" Coaip*ny~,~ from   the   discovery  up  to  the  date  of  the  consolida- 
te.. :„  lafif,   „,-..    lu-  t:,i,.U-  i-Hiiiriati-diit  ^ju  0,000.     During  th 


reached, 
the-  pitch  of  the  indge,  i  iiiiiiiiiji-tn.eraiioUH  wen-  suspended, 
ot   be  worked  with    [i.olii  -which   did    noi  yi.-io.  at  least  gUl) 

„_.  per  ton.     At  the  present  time  and  under  the  same  eireiini- 

ancee.  'rock  of  that  grade  would  yield  a  large  profit. 

The  total  amount  of  bullion  taken  from  the ■  .;:~l!  linear  led    of   «r"'iml  n 


nl-j.-,  mas  hiisahikcsl, mated  at  ^(ilMliiv,  Dunn-  the  year.  ]-"l,l,  ana  In..,  il 
mme  luv.dueed  >K'G.  r<;.hU  from  ^,1*'  l<>»*  <>!'  met,  or  at  the  rate  of  $48.9?  per  ton. 
Tl„.lninr  to.  n  miuiined  closed  for  several  years,  when  it  passed ^rato  the  control  ot  the 
late  Mr.  A.  Delano,  who  opened  the  mine  by  a  tunnel  from  -A  olf  Lrcck,  and  struck  ore 
o'i  -r-.iru- -...-v.-.  W.  li'mi  ihiHtime  till  I  he  elose  o!  the  iiseal  year  ending  June  30, 
I    ::.    ia-  mine  produced  $57 ,582.34  from  14,000  tons  of  ore.  „.,„„..  .    .     - 

From  the  fiscal  year  commencing  August  1,  1875,  to  October  30,  1875,  a  period  of 


three  months,  the  results  were  as  follows  . 

Month. 

Tons. 

Average  yield 

Product. 

540 
422 
365 

$49  30 
41  G6 
28  27 

$2fi,570  85 
17,581  18 
10,321  36 

1,327 

41  05 

54, 473  39 

The  returns  for  October  did  not  include  the  proceeds  from  the  solplouot,  ,.r  tint 
month,  nod  tberolore  atriird  all  liiiotlin.,  n-W  ot  1 bo  Uot-lj.bl  value  ~l  tno  rook 
,t.:,LoL     The  October  salpbnrets,  22  tons,  were  worked  dnrme.  t!.,,     o.    o ,,  ,  .,. 

Kovember,  n„,l  >  iolJod  il.7X:.V.  tvbiel.  .lo.nl, addeo  to  the  free  »'■*»{- 0 

the  yield  for  the  month  812,071.5.1  from  3115  ion,  of  rock,  or  on  memge  of  s  . ...  -  ,-  i 

„,„■    Tlii,  n, .iho  irn.  overa».i   for   lln.  1:»« arier  ot  tho  n.cal  year  toi.!,  l„:r 

too.  io.lool  ol-oll.,:.:.,  :i,oooo:o.  by.ti,...bovo  l.lo.lor  .t.tooicnt.  .... 

11,  „,:„„  adit  bas  attained  .  lentil,  of  Old  fret.  It  i.  6  feet  to  height  by  4  feet  in 
width,  aad  laid  with  c.r-track  thronshont  the  entire  lenSth  Tlio  co»t  rrn.  between 
S10  add  gll  per  foot,  or  say  $10,050.     This  tunnel  serves  for  drainage,  and  will  be  car- 

'  m^SwdtlhStto'.tt.nToeJtb  of  500  feet,  or.  an  angl.of  33  d.Er=»,  a.d_cost 

ili  pin-  font,  including  umber  and  tract      T*  '"  ""'  '-■ 
three  compart  men  .n,  two  for  hoisting  ai 
is  heavily  and  substantially  timbered  from  top  t 
An    i--int  I-,   pump    luis  lieen    carried    >»  the  hoi.ion,,  ,.,,  ...........  .     ,  ■      . 

flTe   lower   levels  is  lifted  to   the  main  adit,  discharging  m   Wolf  Creek.     A ^  4      ,  h- 
.1  the  adit-level   station   forces  water  through  a  -JJ-mcli   pipe  to  (auks 

I  feet 


3  bottom.    Aggregate  cost,  $20,000, 
o  the  bottom,  by  menus  ofw  hioh  the  water  from 


(tie  surface,  supiilyiug  tho  boilers. 
The  upper  tunnel  starts  from  a  pwuii  ....  .....    .....  ,  .        , 

north  of  the  Snyder  shaft,  and  130  feet  higher  on  the  hill,  (vertical,)  and 


e  hillside  above  Wolf  Creek  i 


■  ground, 


u,  i.sconn.^i.tm  '.villi  the  "Wilde  shall .  folK.win^    the  course  of  the  v 
Ihrou-h  dime  No.  3  a  disliincc  of'STii  feet.     This  tunnel  cost  at"  m       ,  ""    . 
vaiimhle  a.i:um.tt,,the  working  of  the  poiit.heasr.ern  portion  nl   the  eompat 
by  reason  of  its  influence  on  the  ventilation  of  the  mine. 

The  total  cost  of  the  shafts  and  tunnels  constituting  the  working 
avenues  of  the  mine  was  $62,500,  and  the  cost  of  the  machinery  eon- 
stitutiug  the  "plant"  about  $30,000  more.  The  company  has  leased 
:i  :'{).,,  aoip  mill,  with  water- privilege  accompanying,  (or  &  <•>  per 
month.  Fifteen  stamps  are  run  on  the  company's  rock,  crushing  M 
tons  per  duv,  Ihc  remaining  live  stamps  being  employed  on  cnstoui- 
work,  for  which  ©4  per  ton  is  charged.  The  mill  is  nm  by  water  -power 
(hin'n'o-  (tic  "tvalcr  portion  of  the  year.  Bulphurets  arc  coiit-enrraled 
by  Hendy's  apparatus  and  sluice-boxes,  and  sold  to  the  chlonnators. 
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The  expense  of  milling  in  Grass  Valley  district  is  dependent;  on  tlie 
motive-power  used  and  the  character  of  the  gold  saving  and  concentrat- 
ing apparatus.  The  following  are  estimates  oi'leadirig  mini  n;;  engineers 
of  the  Pacific  coast.  According  to  the  report  of  Mr.  J.  H.  Boalf.  on  the 
Empire  Mine,  made  in  1870,  and  quoted  in  the  Report  of  the  United 

£UlU-»  ('.Hi J--1.IKT  of  Mliillu*  St.tfi-iti.'s  li.r  lbnt  7-;t|.  .|«.  4V.!  lln- 
COSt  of  crushing  rock,  concentrating,  and  working  the  sulphnrets  was 
at  the  rate  oi'82.u2  per  ion  of  rock — the  motive-power  being  steam.  In 
!  he  Eureka  and  Idaho  Mills,  of  the  same  district,  the  cost  has  been  about 
$;j  per  ton  for  several  years  with  steam-power.  Mr.  G-.  T.  Deetkin,  in  an 
elaborate  paper  on  the  California  gold  process,  published  in  the  Report 
of  the  Mining  Commissioner  for  1873,  (pp.  301).  3.n.)  estimates  the  coat 
of  simple  crushing  by  steam  at  $2.04  per  ton,  aud  by  water  at  $1.63 
per  ton. 

The  New  York  Hill  Mill  is  run  alternately  by  water  and  steam,  accord- 
ing to  the  season  of  the  year,  and  sometimes  by  both  powers  combined.. 
The  cost  of  milling,  including  concentration,  varies  from  $1.75  to  plM'o 
per  ton,  and  $2.12J  per  ton  is  a  fair  average  for  the  entire  year.  This, 
added  to  the  con  tract- price  for  liauliiig— :.!7J  cents  per  ton— would  make 
the  cost  of  handling  and  treatment  ol  ore  $2.o0  per  ton. 

I  quote  further  from  Mr.  Sktdmore's  report: 

The  labor  pay-roll  of  the  company  varies  from  month  to  mouth,  according  to  the 
i:;ii;ireot'  Urn  work  ami  flic  enmiition  of  the  mine.  The  number  of  em olovcs  :i1.  !t?iufi  ;itid 
mill  is  from  luOio  J.".0.  01  t!us  mmiberoue-balf  are  skilled  miners.  Uic.  others  I  aho  rer.-s, 
iniil-mcn.  mechanics.  &.e.  Kor  the  pi]r|.">se  of  estimating  I  lie  cost  of  11:  jiiiuy.  hoisiin^, 
mid  imiiipin^,  .1  have  taken  a*  a  basis  of.,(<  ions  of  rock  raised,  and  tin:  ciqieuses  incident 
I  hereto  as  follows: 

itie  hundred  Ions  ore. 

Labor  for  mining  and  hoisting $6,  nil  75 

Wood  for  fuel '   %  qq 

(."smiles  powder,  fine,  and  cartridges '..'.'.'......'..  iW4  85 

Timbers  for  support  ot'gr I 'J3  40 

Iron  and  steel,  charcoal,  o;l.  &c JUG  90 


Or  $13.07  per  ton. 


<:.... 7  m 


I  hiring  (In'  5 impress  of  e\trao<hi";  arc,  deiid-work  is  carried  on  for  the  |innii«>  oi'de- 
vc]o[ii;ifi-  reserves.  This  class  of  work  consists  of  i-inkinc;  niaiu  shaft,  fi  in  In  a- in;;,  run- 
ning levels,  raising  waste-rock,  primping,  &.B. 

The  fbllowini;  statement,  compiled  from  the  company's  expense-account,  will  show 
the  coal,  per  ton  of  ore  produced,  of  carrying  forward  the  permanent  work  of  the  mine: 

Record  of  four  month*'  dead-work.— Cant  of  due-eloping  5,7C0  tai  of  ore,  including  fu-uqiiii'j. 

Sinking  100  feet  shaft,  on  contract,  830  per  foot $3,000  00 

Timberi i:j{  same,  including  material , 0b'  73 

■  Driving  800  io.cf  drifts,  on  conlniei,  f-7.f.i.i  per  foot 6,000  00 

Hoisting,  pumping,  &c.,  including  lahor 3,7(34  1)0 

„    „  12,830  73 

Or  83.22  per  ton. 

We  have,  then,  the  follow  in  a  rt-cji'.mvdation.  of  the  expenses  incident  to  mining, 
milling,  and  dead-work : 

Mining,  hoisting,  and  pumping §i;>  n?' 

Dead- work,  or  developing  new  ground 2  22 

TTntili! ■«■  ijuniiz  (o  mill. ['_'_'_  371 

Miilinj;  and  concoiitral  iii^  sulphurets "  2  12J 

17  79 
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Summary. 
Cost  milling  and  milling  per  ton glfi  57 

Cost  necCKfiiiry  de^d-work  111  iiiiviiisciis^  development 2  23 

17  79 

Yield  of  Hit:  X.ii-  Turk  mil  ilia,-,  from  Snitrmho-  S,  lb74,  to  November  9,  1S75. 
1675.  ' 

July  -29.  Balanco  from  annual  statement $53,551  <i3 

An:;,  lii.  o  luii-rt  bullinn  ... ?  ..  „    .  ,.  )  !>l'  Mj  -]'i 

An,;    J"     l-II,,,,,,!!,,,,,,'     ,,i[,1dmeJfronl540toa8ofro*kJ    "  1    .    •    '■) 

■ ■n:   ■  (  *  $15,954  38 

1,626  SO 

17, 531  IS 


Oct. 


7.  2  bars  bullion,  365  tons  rock 10,321  35 

The  sulphuretH  were  worked  in  November. 


Yield 127,040  18 

Add  premium  on  gold  bars  and  riitiirns  from   biljiis  of  specimens  iu  San 

I'cfiiuiisco 2,944  82 


Total  jieild 129,985  00 

Gold  t  at  on   out   iVuin   ]k;:r  siriiiitiij   f.lic   icdp'   tip  u>    Mr.  Dfhiiio's  death, 

September  8,  1874 4,030  55 

Total  yield  since  re-opening  of  mine 134,01ft  55 


The  secretary  of  the  Eureka-Gold  Mining  Company  presents  the  fol- 
lowing report  for  the  year  ending  September  30, 1875 : 


Balance  of  cash  on  hand  October  1, 1874 . . . 
In  hand  of  the  superintendent 


Bullion-account : 

Proceeds  from  ores  worked  , 

Proceeds  from  assay-chips 

Proceeds  from  sulphnreta  worked, - 

Proceeds  from  assay-chips 

Proceeds  from  sulphurets  sold 


$90,797  96 
7,342  40 


$98, 140  ; 


Milling-account : 

^lerdiundisi!  sold 

Grinding  sand,  &c,  for  lie  Don  gal  "Works  ... 
Crashing  for  outside  p     " 


97.  SOI  91 
21  72 

1  73 
1,445  50 


:MO  (10 

ir,:i  till 


Mine-account: 
Merchandise  sold 

Wood-ranch : 
For  wood  sold 

Wood-account: 
For  2,808!  cords  of  wood  transferred  to  sundry  accounts . . . 

Interest -account : 
For  interest  received  ou  loans 


725  15 
21  00 
100  37 

>,897  50 
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Premium-account; 
For  premium  on  bars  sold. . 

McDougal  Works : 
For  returns  of  gold  saved . 


$446  55 
450  56 


DISBURSEMENTS. 
Mining-account: 

Paid  for  wood |8, 804  81 

Paid  for  lumber 769  99 

Paid  for  poles 762  86 

Paid  for  cbarcoal 374  00 

Paid  for  powder  and  fuse 1, 246  61 

Paid  for  fouudery-bills 102  33 

Paid  for  hardware  and  steel 1, 657  33 

Paid  for  merchandise  3,121  61 

Paid  for  freight  and  hauling 15  75 

Paid  for  pay-rolls 50, 725  00 

Paid  for  labor  by  contract 10,908  00 

Paid  for  salary  of  superintendent 6, 000  00 

Paid  for  surveying 15  00 

Paid  for  iron  pipe 70  40 

Paid  for  tribute-men  for  mining 1, 286  75 

Paid  for  water 50  00 

Paid  for  fire-insurance 593  75 

86,504  19 
Deduct    amounts    for    labor    and   materials 

transferred  to  sundry  accounts 47, 154  93 

Dead-work 

Wood-account : 

Paid  for  wood , 

Eureka  So.  2  Mine 

Eureka  So.  3  shaft. 

Milling-account : 

Paid  for  wood $4,092  75 

Paid  for  foundery-bills 485  12 

Paid  for  hardware 357  80 

Paid  for  sluice  blankets 265  50 

Paid  for  chemicals  and  merchandise 454  14 

Paid  for  water-rent 581  25 

Paid  for  pay-rolls. ..  8,566  00 

Paid  for  hauling., 13  50 

Paid  for  fire-insurance 397  50 

Bullion-expenses : 

Paid  for  assaying  bars 128  90 

Paid  for  freight  on  same 259  25 

Mine- purchase: 
Paid  1.  T.  McDougal  for  real  estate  and  royalty  to  use 
his  pateut 


5,033  41 
i,  47(5  5-t 
i,  840  47 


3S8  55 
800  00 
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McDougal  Works : 

Paid  for  pay-rolls  and  grinding  sand $240  00 

General  expenses 6, 163  74 

Sulphuret-concentration : 
Paid  for  pay-rolls 1,  042  00 

Wood  ranch : 
Paid  for  hauling 8S  75 

Sulphuret- reduction : 
Paid  for  working  sulphurets 243  00 

Discount-account : 
For  discount  allowed  on  bars  sold 1  96 

Book-account: 
Balance    of  cash   on  hand    September   30, 

1875 $72, 008  97 

In  hands  of  the  superintendent 1, 571  17 

Due  from  the   estate  of  A.  Delano,    Grass 

Valley 3,  334  43 

76,  974  57 

218,  572  91 

Assets  and  liabilities, 

ASSETS. 

Available. — On  hand.  September  30, 1875. 

Book  accounts $76,974  57 

il  tons  of  sulphurets,  estimated  value ,  200  00 

100  tons  of  ore  broke  in  mine,  cost  $9 900  00 

250  tons  of  ore  on  surface,  cost  $10 2,500  00 

1 79  cords  of  wood 792  22 

Supplies  at  mill... 1,100  00 

Supplies  at  mine 900  00 

: —      83,366  79 

Real  estate. 

Mill,  estimated  value $20,000  00 

Mine  improvement  and  buildings,  estimated.       15,000  00 

McDougal  Works 1, 000  00 

Wood  ranch,  160  acres ....  950  00 

36, 950  00 

120,316  79 
LIABILITIES. 

Kone. 
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Mine-stak-mc-iil, 

October  1,  1ST 4 — Ore  on  surface  325  tous 

Ore  hoisted  during  toe  year 4, 235  tons 


Ore  worked  at  the  company's  mill  during  the  year 4, 310  tons 

September  30,  1875— Ore  on  surface 250  tons 

Ore  broke  in  mine _ . .     100  tons 

Ore  reduced  during  the  year 4,310  tons 

4, 600  tons 

October  1,  1874— Ore  on  surface 325  tons 

Ore  broke  in  mine 350  tons 

075  tons 

Ore  mined  during  the  year 3, 985  tons 

Sulphur et-s  tatem  ent. 

October  1, 1874 — Number  of  tons  on  hand 104  tons 

Number  of  tons  concentrated  during  the  year  . . .     27|  tons 

43g  tons 
September  30, 1875— Number  of  tons  on  hand 4 J- tons 

391  tons 

dumber  of  tons  worked  during  the  year 9    tons 

Number  of  tons  sold 304  tons 

—  39£  tons 

Ore-statement. 

4,310  tons  of  ore  worked  by    mill-process,  yielded $97,823  63 

Also  sulphurets  as  follows  : 

9  tons  worked  by  chloriuatiou,  yielded §822  22 

30J  tons  sold  yielded 1,445  50 


Add  4J  tons  on  hand,  September  30,  1875— 
estimated  value 

Add  result  of  McDougal  Works 


Or  an  average  of  $23.21  per  ton. 
Average  yield  of  sulphured,  S91.36  per  ton. 
* e  yield  of  sulpburets  sold,  $47.39  per  ton. 


2,267  73 

700  00 

1,567  73 

200  00 

1,767  73 
450  56 

100,041  92 
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Bullion-statement. 

As  reduced  by  mill-process  : 
Average  fineness,  ".S44i—  equal  to    817.45-,  "^  per  ounce. 

As  reduced  by  ehlonniUiou  process  : 
Average  fincness,".'.M5V,— equal  to  82 0.3 7 /$,-  per  ouuce. 

Returns  from  MeDougal  Works: 
Average  fineness,  .795— equal  to  $16.45^  Per  ounce. 

Return  of  bullion  : 

5,601.73  ounces,  at  SU-l-l-^ $9,7801  91 

40.27  ounces,  at  S2«..".7T^. 820  50 

27.34  ounces,  at  $  1 0.45  *-fc 450  56 

1.34  ounces  assay  chips  anil  grains 23  45 

SalpharetB  .old 1, 445  60 

Weight  of  bullion  before  assaying : 
Ounces 5,671.32 

After  assaying: 

Face  of  bars,  ounces o,  ™J' J4 

Assav  chips  and  grains 1-34 

r-isi                                    -64 

LOaS 5,671.32 

Cost  o/  mining. 

Supplies  on  hand  October  1,1874 $1,200  00 

Paul  for  supplies  and  labor  during  the  year,...     39,349  26 

40,  549  26 

Deduct: 

Supplies  on  hand  September  30,1875 900  00 

Merchandise  sold  during  the  year 21  ot> 

Costof  raining 3,985  tons 39,628  26 

Or  an  average  of  $9.94  per  ton. 

Cost  of  milling. 

Supplies  on  hand  October  1,  1874 $1, 000  00 

Paid  for  supplies  and  labor  during  the  year  ...     la,  213  50 

Deduct : 

Supplies  on  hand  September  30, 1875 1, 100  00 

For  custom-work  done  and  supplies  sold 725  15 

Cost  of  milling  4,310  tons 14,388  41 

Or  an  average  of  13.24  per  ton. 

Cost  of  concentrating  sulpliurets. 

Number  of  tons  concentrated  during  the  year 27J tons 

Cost  of  concentrating : 

Labor,  as  per  pay-rolls $1, 042  00 

Or  an  average  of  gJS/.J  1  per  ton. 
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Statement  of  receipts  and  disbursements  for  the  year  ending  September  30, 
1875. 

RECEIPTS. 

Prom  bullion $100, 091  36 

Amountofsulphuret3belongingtolastvear 700  00 

$99, 391  36 

From  sulphurets  on  hand 200  00 

From  other  receipts 6, 366  77 

105,958  13 
DISBURSEMENTS. 

Supplies  on  hand  October  1, 1874 $2, 606  37 

Paid  to  I.  T.  McDougal 800  00 

Paid  for  supplies  and  labor  during  the  year,  (in- 
eluding  $43,667.50  paid  for  prospecting  or 
dead-work)  120,272  03 

Paid  all  otlier  expenses 6, 551  89 

130,  430  29 

Off  for  supplies  on  band  September  30, 1875 2, 792  22 

127, 63S  07 

Amount  of  disbursements  over  receipts 21, 679  94 

STATEMENT  OF  BALANCE. 

On  hand  October  1, 1874: 

Balance  cash $98, 140  36 

Balance  of  supplies  and  sulpbnrets 3,506  37 

101, 646  73 

On  hand  September  30, 1875 : 

Balance  cash $76,974  57 

Balance  of  supplies  and  sulphurets . . .       2, 992  22 

79,966  79 

Amount  of  former  balance  of  cash,  sulphurets  and  supplies 
reduced  during  the  year 21, 679  94 

Statement  showing  the  receipts  and  disbursements  of  the:  company  from  the 
date  of  its  going  into  operation,  October  1,1865,  to  date. 

RECEIPTS. 

By  bullion  taken  out $4,373,239  85 

By  other  receipts 41, 757  15 

$4,414,997  00 
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DISBURSEMENTS. 
To  sundry  titles ;   to  paid  on  the  pur- 
chase of  .mine ;  for  Whiting  ground  or 
square- locution:  jmveha.se  of  Mobile  and 
Eoarmaise  Mines  and  perfecting  titles.       $302,  700  50 

To  construction 15S,  ,".S;J  7.1 

To  dividends 2,054,000  00 

Tomining,  milling,  and  all  other  expenses.     1,819,940  00 

4,  335, 030  21 
On  hand  September  30, 1875 : 

Balance  of  cash $76,974  57 

Balance  of  supplies 2, 992  22 

79, 966  79 

$4,414,997  00 

Statement  of  profits  from  October  1, 1865,  to  September  30,  1875. 
RECEIPTS. 

From  bullion $4,373,239  85 

Fromotherreceipts g^f  $4,414,997  00 

COST  OF  SAME. 

Paid  for  mining,  milling,  and  all  other  expenses  . 

Net  profits 

DISTRIBUTION  OF  PROFITS. 

Paid  for  sundry  titles $302,  706  50 

Paid  for  construction ' 158, 383  71 

Paid  for  dividends,  $102.70  per  share 2, 054, 000  00 

2,515,090  21 

Balance  of  cash $76,974  57 

Balance  of  supplies 2, 992  22 


.   1, 819, 940  00 
.  2,595,057  00 


The  superintendent,  Mr.  William  Watt,  says: 

In  Eureka,  Mine  proper  we  bave  driven  196  feet  of  drifts,  879  feet  of  cross-cute,  and 
sunk  34  feet  of  winze ;  have  also  sunk  71  feet  of  shaft  on  the  Koannaise,  and  11  leet  oi 
shaft  and  driven  611  feet  of  drifts  in  Eureka  No.  2.  . 

We  have  hoisted  4,235  tons  of  quartz,  and  crushed  4,.SH)  lonsmWIi  nma.ni},'  d:iya, 
with  10  stamps,  averaging  a  little  over  2  tons  par  day  to  each  stamp. 

We  hiivp  eomrntvari:.!  iiT-f  ions  of  sulphurets  and  worked  39^  tons, and  have  now  on 
hand  41  tons,  which  I  value  at  S200  net.  ...  ,    * 

There  are  250  toes  of  quarts  cm  the  surfaee  and  100  broke  m  the  mine  ready  ior 

The  amount  of  quartz  extracted  during  the  past  year  from  the  various  levels  has  been 
as  follows :  _    . 


From  the  fourth  level  . 


!>>!> 


From  the  fifth  level - .,      .., 

From  I  lit  sixth  level a»J™ 

From  the  Eureka  No.  2 ■ 1,a 

Making  a  total  of V235 

There  are  upward  of  900  tons  of  ore  in  eigbt,  which  mill  pay  a  small  profit, 
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I  regret  Tint  In  in  a;  ablo  to  give  a  more  favorable  report  of  our  last  year's  workings 

aid  Did  immense  amount  of  prospecting  (.list,  has  Ur:i  dun,.,  :,j„l  ,he  'Hr.w.  amoiiifoi' 
n,  ,nvYcxi„;m'.cil  wi'houi  im.kin-  any  lavorable  ,!(:■,  -,-lopm,  ,,(s,  make  ineicol  solicitous 
about  the  tutiiiv.  p-onpee.isof  Hi,.;  c.mi,  pan  v.  TIht.j  ilIf  Mill  three  places  worthy  of  a 
tardea- prospcc'.vi.-:  Tin-  l.w.lnl:  low!,  the  Knanviaise  from  No.  :i  shaft,  and  the  More- 
house c;!i::ii.      nlf.  m,b,  hoislm- ami  pu n 1 1 . Lrj n-  niacliinerv.  :,lrl;oim ■tilU"  oM   are  iu 

fair  working-order.         -  6         s 

The  Morehouse  claim,  of  which  mention  has  heen  made  by  the  super- 
jut.'iicienl,  is  located  .south  of  ami  cuts  the  Eureka  lod-o  at.  r't«bt  angles 
comprises  1.800  feet  in  length,  and  is  covered  by  u  United  States  patent 
whicn  includes  Jl1  iicrcs  of  surface- -round.  The  explorations  in  the 
Eureka,  would  seem  to  indicate  a  probability  of  the  ledge  havin»-  turned 
[-(mill  acnisrt  Woli'Creek  into  the  -Moreliousegtounil,  iri«lc;id  of  continuing 
west  throuclt  the  lloannaise  ground.  The  trustee*  ol'  the  Eureka  have 
secured  llie  .Morehouse  claim  oti  the  following  terms:  When  the  Eureka 
(company  shall  have  expended  $10,000  in  prospecting  their  ledge,  the 
.uotehon.se  Company  will  deed  to  the  F.ureka  Company  one-half'  of  the, 
chum,  it  is  further  agreed  that  the  Eureka  Company  have  the  right  to 
stop  work  at  any  time  they  wish  to  do  so,  and  to  remove  any  machinery 
they  may  have  on  the  claim. 

Eureka  Mo.  2  is  a  ledge  east  and  parallel  with  the  original  ledge, 
bhaft  Mo.  3  is  on  the  Roaunaisc  ground,  farther  to  the  east  than  am  pre- 
vious prospecti  ngs. 

The  Idaho  Mine  of  Grass  Valley  has  for  several  years  been  considered 
the  leading  nunrrz-mine  of  the  State.  This  mine  is  situated  oue  mile 
east  of  Grass  Valley,  m  a  contact-formation  of  slate  and  greensione. 
J  he  president  and  superintendent,  Mr.  Edward  Coleman,  in  his  aim  mil 
report  for  the  year  ending  December  20,  1875,  says : 

Durms  the  year  just- ended  bat  little  baa  occurred  worthy  of  special  notice.  You 
wil   observe  that  the  pnniping-inaehiuery  is  all  complete  1,.  ibo  ?i„:i  l.\  vi;  and  as  Ibis 

13  the  fall  dep! !,-,-,  .,M,ect  to  , venire  the  large  pumps,  wv  ,  con-ider  our  expcwli- 

ti.iv>,  ii.  II, is  eoimvction  :ny  mo(.  and  no  further  omlay  will  he  rerpiired  for»v>erul 
ears;  also,;,,,,,  will  no<  ,ve  the  main  shaft  iB  completed  to  the  900  h, Vol.  ami  no  work 
has  liven  done  below  that  point. 
,I"  '  ln  \'-  "  "»  t  bunUrir,  the  mill  and  ho  is  tins  build  in  ga,  and  the 
close  proximity  of  those  buddings,  to  tliv  piimpir.g-mad,  in,  tv.1i  ,vris  deemc,.  a.lvisahie 
to  erect  a  hie-proof  building  over  the  pump-shaft  and  machinery,  in  order  i<>  mtiitb 

!!l™Lr  K  °^!'e  "Wk8  l,gai!,Ht  ru>  ■l,l(1  ;l(id  !"  Hie  Vafely  of  ibo  uiMl,.,-- 
gronud  noiknien.  I  ho  building  is  approa-clung  completion,  and  LiuL  lil.llo  further  ex- 
penditure v.  ,h  hv.  iv,]ui.-,:i.I  to  tmisb  it  in  all  its  parts. 

In  repaid  to  lie  iimlcr-?r„(niil  work, the  drifls  have,  heen  kept  well  nhea.l  ol  the 
slope*,  ami  .1)0  mme  may  be  considered  in  pood  work, ng  order  I  hroim  houk 

'  ae  ,.n  vast,  ba,^:  are  woikvd  thioi^h  ,,,  |il(.  4I!0  level,  a  dislnnce  of  1 \i  feet  Iron, 
the  shaft,  .and  I  h,  n-  ,t,l.  remain  aboi.UoUO  feet  in  I  lie  bottom  of  the  400  level  to  work  out. 
„„  w  i         VS  "A    ''  le''1  ir"1"  l!"'  *h»rf-'K"h>  t':ete,s<i!l  remain  about  -hlf,  fret  to 

;■.„  botoiee.vhanslm!r  the  pay-skoot.  The  liiiu  east  backs  ;ire  about,  all  worked  oat 
and  a  few  months  more,  with  a  small  party  of  men,  ..,,11  vnrirelv  exbai.sl  Hem.  The 
tneJ^ft  m  i  T---  ■  '"i':',";iV  <Al;;^lfd'  '■""■  «*>  »■««*■■  level  is  u>  I,:{.M  fev.  from 
tbe  shaft,  the  astSoS  of  which  have  been  either  through  worthless  quartz  or  barren 
Kioiaal.  As  ,  l;.,s  ontt ...  ,„  tar,  h,:r  from  the  .ball  (ban  anv  m  her.  and  as.  there  is  still 
a  Oislaneeoll,^,  leet  to  our  eastern  boundary,  ir  !m1ioii:»Iu  bc-si  to  vo,-i  imm  this  di  i'l. 
on  as  last  as  possible  with  the  view  of  pmspoetinj;  ilmt  pari  of  the  viaim.  Tlie  VdO 
bo1,naTvkB  t?  a,i^0Cke.d,Oat',^it:h  tbe  ^^P^™  &*  email  pieca  next  to  tbe  western 
boundary.  l:,e  ,  00  east  level  is  in  7 1 -J  leel  from  the  shaft,  and  is  still,  in  pay  rock; 
..ml  the  backs  are  worked  through  to  the  C00  level  B?f>  feet  from  the  shaft,  anil  there 
arv  s nl  remaiaiu-  a  ,.-  ,,  XM  f,  et  l:o  work  out  in  t.he  boi.tom  of  tho  GOO  be&ro  oxhaust- 
iii-  .he  p.ysboot,  'Ihv  sUUwstW.-lUiiiSr.fi  fee,  from  the  shall,  tiie  last  150  feet 
ei  rjloel,  have  been  in  r:. titer  a  small  Ivrt-e  and  low-prado  ore,  and  the  havk-i  ate 
worked  through  to  the  700  level  S5  feet  from  the  shaft  The  800  east  levelis  in  33^ 
teet  from  the  shaft.  1  he  leil;;e  i-soult,.  lar-e  the  full  len;;tli,  and  the  baeks  also  are  in 
a  Kood-siz,.(l  ],.,[,,«,.  J,  .,!,,,,  Wijrkl.(t  Tllum.b  to  the  700'level  al.  anv  point. 
»1,™ ,  f /S'ge  '"  ,  V':Lit,  ls  "r  -(l,,d  'O'aluv  and  well  eviined  IVom'  the.  HOD  clown  to 
Wl?  iS?  T      I""  r"uL  ]l;vV'-     T!":  1:""f-'»'P-«^'  1^»   K"'-»  ilown^eivlhn:  and  the 

iod-e  beeomes  brokon  up  aJid  makes  into  several  .siria-ers.    The  shaft  was  continued 
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down  on  the  same  angle  as  before,  51|  degrees,  and  after  sinking  120  feet  from  the  800 
level  a  cross-cut  was  run  in,  and  aftor  drifting  59  feet  the  hanging-wall  was  struck, 
bnt  do  quartz  was  discovered.  A  drift  waa  then  run  east  on  one  of  the  stringers.  II.  is 
now  in  137  feet  from  tlio  shaft,  with  a  good-sized  ledge  in  the  last  10  feet ;  but  it  is  not 
nest  to  the  banging- wall,  and  tho  quarU  is  of  a  low  grade,  although  showing  some 
gold,  and  we  have  good  reason  to  hope  it  will  improve  as  it  is  continued  east. 

In  looking  over  this  statement,  it  will  be  observed  wo  have  a  largo  amount  of  quartz 
in  sight,  bnt  not  broken  ;  and  aa  the  700,  800,  and  900  levels  are  still  in  pay-rock,  it.  is 
impossible  to  give  an  opinion  as  to  the  amount  of  pay-rook  we  may  expect  to  take  from 
the  mine,  but.  I  liavu  no  doiilit  it  ""ill  last,  for  several  years. 

It  will  also  be  noticed  that  the  yield  per  ton  has  not  been  so  large ;  neither  have  the 
dividends  amounted  to  so  much  as  in  previous  years.  As  to  the  future,  it  is  dangerous 
to  express  an  opinion ;  still  I  am  in  hope  we  shall  divide  as  much  in  the  coming  year 
as  we  did  in  the  past,  although  the  present  yield  gives  but  little  margin,  and  any  fur- 
ther falling  off  would  he  a  reduction  of  dividends. 

During  the  year  we  have  crushed  28,103£  tons  of  rock,  of  which  G,82SJ  tons  came 
from  tlieCitiniyvdjiMWi;  tons  (bun  ike  liOOluvd,  l'>.r,r,|s  i„„s  from  the  700  level,  8.485J 
tons  from  the  800  level,  and  139J  tons  from  the  shaft  and  900  level. 

This  gives  a  total  yield  of— 

27,31B#fr  ounces  bullion 8478,073  35 

147  tons  Bulphureta - 8,936  44 

Tailings 7,946  89 

Specimens 112  50 

Old  copper  plate 600  42 

495,669  30 
Yielding  $17.63$  per  ton. 

Surface- labor 845, 3J5  03 

Uuil.r  iinniiid  labor 144,  lisO  80 

Wiil!  :t:iJ  p..les 24,889  60 

Hardware 1,6411  16 

Drill-steel 1,787  'JO 

Powder  and  fuse (1,454  O-i 

Candles  and  oil 4,503  7)1 

Luu.b.-r y.  140  0r( 

Fouudwy 8,023  89 

Coal 1,969  01 

Quicksilver 1,932  8) 

Su|.<ri'i:.    .l"'i:\  mI;.iv <..  «)(«> 

Sundries 3,027  82 

254, 353  66 
Costing  on  an  average  $9.06|  perton. 

8AVIKG    SULPHUBETS. 

Labor .■ $2,781  00 

Impairs  and  sundries 75  00 

Paid  chlori nation- works  for  reducing  147  tons  of  sulphnrets 3,675  00 

6, 531  00 

Grinding  sand  on  percentage,  wood,  and  sundries 965  00 

Foundery : 246  00 

1,811  00 

completing  main  shaft  to  900  level. 

Labor $7,236  23 

Candles  and  oil 209  37 

Powder  and  fuse 28  75 

Hardware 49  00 

Lumber 449  72 

Wood  and  sundries 475  00 

B,r>:s8  or 
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Completing  pump-machinery - S~>e(M  94 

New  brick  pump-house iJ'oiq  ™ 

General  expenses 19,913  33 

RECAPITULATION. 

Mill  and  mining  $2.'.!,-r,:}  f:.] 

Sii  I  r.liilivt  ■i-:tc<    ■ C>,?>'M    i-!'' 

Grinding  Band 1.211  M 

Completing  main  shaft 8,539  07 

Completing  pump. 7,mt  o- 

New  brink  pump  house i5'S?S  oS 

General  expenses 19,913  33 

Total  expense  for  year 300,647  98 

I  make  the  following  extracts  from  the  report  of  the  secretary,  Mr. 
George  W.  Hill : 

At  the  commencement  of  the  fiscal  year  now  closed,  to  wit,  the7th  day  of  December, 
1874.  tluTis  was  :i  balance  in  Uio  treasury  amounting  to  the  sum  of  $16,503.44.  The 
numt'lilv  receipts  of  the  company  from  all  sources  for  the  fiscal  year  ending  December 
6,  1P7H,  am  a*  follows,  Ui  wit: 

Receipts  from  all  sources  fur— 

]V.:,ail..T.  1-ffl 839,471  24 

January,  1876 45, 15H  57 

I-Vbnia'iv.  l&rO 45,208  11 

March   i  -rr. 4i!,?:i-3  hj 

Apr,.,  Wf, 37,542  28 

May,  ]SJf, 44,823  94 

Jiii'io,  lr<70 33,279  43 

July,  1876 31,  8*1  8-' 

AngOBt,  1875 4;,,  :i<)2  07 

fc-i.ii:iH'.ri.  It7f. 40  884  75 

D,-.,.l,.:r.  \-'.:> 36,829  56 

November,  le75 48,058  24 

T«tal  receipts  for  the  fl-tnil  year  ending  December  6, 1975 492,925  23 

To  whi.'hadJ  balance  on  hand  l>ecembi>r  6, 1S74 16,505  44 

Total  receipts  for  the  year 509,430  72 

The  monthly  expenditures  of  the  company  for  the  period  above,  for  all  purposes, 
amount  as  follows,  to  wit : 

Expenses  for — 

December,  1874,  with  dividend  06 (50,927  98 

January,  1876,  with  oft     ■       67 40,051  41 

February,  1875,  wil.il dim:,  n.i  Ud • 1:1.753  12 

March,  1875,  withdivii-.-n.l  li'J 3:i,  176  04 

April,  1K5,  witlidLvider.it  70 :;7.832  41 

May,  1875,  with  dividend  7 1 1'J.876  87 

Jiin.i,  1R73,  villi  divi.lr:  .  :    :!.'.585  61 

July,  1875,  with  dividend  73 37. 799  92 

August.  J.Wf>.  with  divi-  .  ..     :i   :-.fe>0  38 

September,  1875,  with <      d      17'. 4.;. 276  30 

October  and  November,  1-70,  wilh  iliviikiut  76 90,094  57 

Total  expenses,  including  dividends  for  the  year 503,194  66 

Assets  brought  forward 509,430  72 

505, 194  66 

Balance  in  treasury,  December  6, 1875 4,236  06 
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In  (ho  foregoing  monthly  expenditures  are  intruded  eleven  dividends,  declared  by 
thc  l)(.:i!-(]   of  Irustw-s  for  the. year  liorein  iUiiv.d,  mid  at  the  limes  and  a 


No, 

Dividend  declared. 

Per  cent. 

Amount. 

,;,; 

5 
7i 
5 
5 

5 

5 

3 
li::g  to. .. 

l',V 

15,500 

tt.4 

7(1 

71 

15,500 
15,500 

7" 

7S 

74 

15,500 

7fl 

9,300 

Being  for  the  J>ear65i  peroont.  on  the  capita)  stuck,  am  ou 

17H,  050 

The  secretary  presents  in  epitomize)  form  the  aggregate  receipts  and 
expenditures  «f  the  company  for  the  last  swvhi  liscal  yrars,  tiiai  lifting 
tbe  period  in  which  the  luiuc.  has  paid  dividends,  and  before  which  only 
prospecting  was  done. 

Tempts  from  all  sources  for  the  iiacal  years — 

18f*> S300.  (.K3S   7". 

J£™ 18:',,. 150  i:j 

J°7' 407,301  16 

'°Z-  404,035  52 

^'  '■             1,010,012  20 

";-' 609,02:;  o;i 

l8'& 492,\>iH  27 

Total  receipts  for  sflenn  years 8,473,380  1G 

There  has  been  paid  oat  m  dividends  as  follows  ■ 

l -■(::>,  11  dividends,  aggregating  55  per  ce:it $170,500 

1*70,   7  dividends,  aggregating  12  per  oer.t 37' 200 

l>7  1,  1'";  dividend!:,  a>;>;rt'f;i!l.iiig  75  per  cei: 932  500 

1&72,  11  dividends,  aggrejr.aliiig  52+  per  c-i,t )02'75u 

1873,  12  dividends,  aggregating  2S0  per  o  ■  ' O"^  00'i 

1874,  12  dividends,  aggregating  102J  per  iv:it '.  317^750 

1875,  11  dividunds,  aggregating  55J  per  cniit 172,050 

Being  76  dividends,  aggregating  572J  per  cent,  on  the  capital  stuck, 
amounts  to 1,774  750 

Mr.  John  C.  Coleman,  tbe  treasurer,  presents  tie  following  statement 
for  the  year  ending  December  20, 1875 : 

bfceifts. 

Cash  on  hand  December  31,  1*374 i \$  kqk  4r. 

From  27,318-;.-    ounces  of  bullion ';:  .;'<;;■;  ■;'-, 

From  438^  «.::;.:.■,  of  firphurtita £"  93a  j.[ 

Percentage  from  tailings '\  72r-  '!() 

U?*IW»* : ..'..''.'.'.'.'.  I,'l06  00 

From  old  copper  platw g00  43 

From  S|!''ciii:.i  sw>l<i '....'.'.'.'.'.'.'.'."  112  00 

From  sale  of  old  material '.'.'.'.'.'.'.'.'.'."'  132  50 

From  water-rent II.'""!"  !  233  00 

Total  receipts 509  434  72 
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DI6BUBSEMXKTS. 

Paid  superintendent's  check ?-','' t'--T1  V 

i'aitl  dividends 1.2, OoO  00 

Total  disbursements 4lH'^n  )-a 

Due  from  Thomas  Findley M,4W  oa 


Cash  on  hand 4' ^e  UB 

The  Empire  Mine,  located  on  Ophir  Hill,  one  mile  east  of  Grass  Valley, 
was  discovered  in  1850,  and  has  been  worked  from  that  period  to  the 
present  time  with  almost  uninterrupted  success.  It  is  situated  in  a 
greenstone  formation;  course,  north  and  south:  dip,  about  30°  west. 
Up  to  38(55  its  product  has  been  estimated  at  $1,500,000,  and  the  average 
yield  at  $30  per  ton.  From  that  time  to  October,  1868,  it  produced 
$100,000,  the  ore  running  $29  per  ton.  Cost  of  mining  and  milling,  $  1 8.25. 
Since  that  time  the  cost  of  milling  and  mining  has  been  materially  re- 
duced and  the  production  maintained.  Tbe  records  of  the  mine  were 
destroyed  by  lire  in  1870,  and  the  product  of  the  mine  was  not  reported 
until  1873,  in  which  year  8,000  tons  were  crushed,  yielding  $240,000,  or 
a  net  profit  of  about  $16  per  ton.  Tbe  ledge  is  about  fifteen  inches  in 
width,  and  has  been  explored  for  a  distance  of  1,800  feet  and  to  the 
depth  of  1,200  feet.  The  Empire  is  in  all  respects  a  model  mine  in  the 
economy  of  its  management,  and  the  skill  displayed  in  its  underground 
workings.  Bet-urns  for  the  year  will  be  found  in  the  tabulated  state- 
ments. 

The  Howard  Hill,  the  Omaha,  and  tbe  Ford,  the  latter  an  extension 
of  the  Allison  ranch,  have  been  started  during  the  present  year,  under 
favorable  conditions.  The  Howard  Hill  has  attained  a  depth  of  400 
feet.  The  third  level  has  been  run  horizontally  about  180  feet,  showing 
at  some  points  a  5  foot  ledge.  The  company's  mill,  of  fifteen  stamps,  was 
started  in  July,  1875,  but  has  since  been  closed.  The  Ford  or  Jennings 
claim  has  been  tested  by  several  e.iushings,  which  yielded  about  §100 
per  tou,  hut  it  is  to  be  presumed  this  is  higher  than  the  average.  The 
returns  from  the  Omaha  will  be  found  in  the  tabulated  statement. 
Upon  the  whole  the  condition  of  quartz-mining  at  Grass  Valley  may  be 
said  to  be  very  prosperous. 

In  the  vicinity  of  Nevada  City  are  found  ten  or  twelve  ledges  in  the 
granite  formation,  but.  with  one  or  two  exceptions,  quartz-mming  has 
not  been  profitably  pursued  for  several  years,  owing  to  the  refractory 
nature  of  the  ores  in  depth.  Professor  Silliman,  in  his  notes  on  quartz- 
mining  in  Nevada  County,  (and  his  remarks  are  applicable  to  other 
portions  of  the  State,)  says : 

In  onartz-veins  containing  a  considerable  amonnt  of  sulphurets,  it  is  evident  that. 
tbe.  on:, loppings  should  offer  much  bei  ten  itKir-ib  <o  ininin-iednsr.y  !  ban  ivi,  lol  ;.w 
after  the  iine  of  atmosoheiii'  d.-ia-innosil  ion  lias  t>i-c:n  passed,  because,  al.ove  tins  line 
nature  has  set  free  the  gold  formerly  entangled  i"  the  sain  buret*,  leavin.;  it  ava.  a  -.,; 
fnr  the  common  iuodes of  Treatment,  with  ihe.  added  advantage  iJttimiuts  t  nil  Ihe 
mitioh-s  oi  live  eld  ie-rmerh-  dc-monted  through  a  considerable  section  ot  the  vem 
;i:v  found  coucentcalcd  in  a  linked  amount  of  ore.  It  is  easy  to  reach  the  conclusion 
in  snch  eases  tltat  the  tenor  of  -old  in  the  vein  in  loss  in  do,, !h,  alter  tbe  real  average. 
tenor  is  reached,  while  in  fact  it  is  neither  greater  nor  less ;  but  the  metal  is  no  longer 
available  by  common  methods  of  treatment. 

This  difficulty  in  the  treatment  of  sulphureted  ores  has  to  a  great 
extent  paralyzed  the  quartz-mining  industry  of  Nevada  Pity,  but  great 
hopes  are  entertained  of  a  revival  of  the  long- neglected  quartz-mining 
interest  of  this  vicinity,  through  an  invention  or  process  discovered  by 
Mr.  Eobert  M.  Fryer,  who  has  extensive  works  in  operation  between 
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Grass  Valley  and  Nevada  City,  in  which  the  most  refractory  ores  are 
claimed  to  have  been  successfully  and  economically  treated.  I  have 
made  some  remarks  upon  this  process  elsewhere  in  the  present  report. 

The  leading  mine  of  the  district  is  the  Providence,  situated  on  Deer 
Creek,  near  the  point  of  contact  between  slate  and  granite.  This  mine  is 
now  owned  by  Messrs.  Hunter,  Walrath,  and  others.  Mr.  E.  C.  Walrath 
furnishes  the  following  statements.  It  will  be  noticed  that  the  bullion- 
product  is  not  given.    It  probably  exceeded  $150,000. 

Providence  niine,Nevadadistrict:  Length  of  location,  3,100  feet;  course, 
northeast  and  southwest;  dip  45°  southeast;  country-rock,  slate,  and 
granite;  vein-matter,  quartz  carrying  free-gold  and  abundant  sulphurets; 
cost  of  hois  tingand  pumping  machinery,  $30,000;  greatest  depth  attained, 
S^0  feet ;  greatest  length  of  horizontal  exploration,  700  feet ;  eight  levels 
opened.  Mill,  water  and  steam  power;  20  stamps,  (750  lbs.,  dropping  11 
inches  72  times  per  minute;)  1  pan;  4  concentrators;  2  buddies;  ca- 
pacity, 40  tons  per  24  hours;  cost  of  mill,  $20,000;  cost  of  mining  and 
milling,  $2.00  per  ton.  Sulphurets  are  treated  by  chlorination.  Number 
of  tons  crushed  during  the  year,  10,000. 

Mr.  Shoemaker,  of  the  Grass  Valley  Union,  says  of  the  condition  of 
this  mine  in  October,  1875 : 

The  indiDe-shaft  is  down  800  feet.  On  this  level,  the  drift  south  has  been  run  TO  ieet. 
On  tlie  700-feet  level  the  drift  is  in  260  feet,  and  the  ledge  is  8  feet  wide.  On  the  Run- 
flint  level  the  drift  is  in  SOU  feet,  and  the  ledge  4  feet  thick.  On  the  MO  and  400  foot 
levels  ibe  drifts  am  in  215  feel:  on  the  31)0  foot  170  feet  has  been  drifted.  On  the  m>- 
fi.ul  level  2h9  feet,  and  on  the  100-foot  400  feot  have  been  drifted.  The  winze  or',  the 
7 1;:' -foot  level  is  down  r,0  feet.  The  I.U'O  and  TOO  foot,  levels  are  cnnnceCed  by  a  winze, 
which  is  175  fuet  south  of  the  incline.  The  winze  on  the  500  and  600  foot  levels  an- 
345  (Yum  l.lw  incline.  In  short,  the  ledge  for  a  depth  of  HOU  feet  on  the  south  side  is 
ready  &r  sloping,  and  for  a  distance  of  500  feet,  the  point  now  reached  with  the 
longest  drift,  the  rock  is  the  best  over  found  in  the  mine.  The  ledge  averages  about 
6  feet  in  ihirknes;,  and  milch  of  it  is  composed  of  fully  90  per  cent,  base  metal.  Pro- 
lessor  Price,  who  recently  visited  the  mine,  thought,  judging  by  tho  weight  of  ordinary 
reel;,  that  there  are  about  35,000  tons  of  reel;  ready  for  sinning  in  sight.  Moat  of  tho 
led^e  on  the  south  side  is  bo  heavily  charged  with  mineral  that  it  is  as  heavy  as  lead. 
Ir  ivii;  lake  at  least  two  years  to  work  out  what  rock  is  in  sight  without  any  more 
deud-work.  Mr.  Frverhas  made  tests  of  some  of  the  (ire,  and  obtained  at  the  rate  of 
$339,50  per  ton.  A  quantity  was  also  worked  by  mill  and  chlorination  process  n  1  I  he 
mine,  and  $225  per  ton  was  the  result.  The  dead-work  baa  been  going  on  so  as  to  open 
up  all  this  body  of  ore  for  work  by  the  Fryer  process.  There  has  been  none  of  if  dis- 
turbed except  IvhiLl,  was  necessary  to  be  taken  out  in  running  tho  drifts  mid  winzes. 
In  running  the  drift  on  the  600-foot  level  there  were  J90  tons  taken  out  in  one  week 
by  eight  men.  The  foreman  thinks  one  man  can  take  out  from  three  to  four  tons  a  day 
when  stoping  is  commenced. 

The  rook  in  the  California  Mine,  on  the  south  side  of  Deer  Creek,  in 
the  granite  formation,  is  paying  well.  That  part  of  the  ledge  on  the 
north  side  of  the  creek  known  as  the  Gold  tunnel  will  soon  be  ready  to 
be  worked  through  the  new  incline.  The  shaft  will  be  600  feet  from  the 
present  one,  which  is  on  the  banks  of  the  creek.  It  is  600  feet  deep. 
The  hoisting-works  will  then  be  moved  there  as  soon  as  possible.  The 
mine  has  been  worked  at  that  point  before,  and  rioh  rock  was  taken  ont. 
It  is  expected  it  will  continue  to  afford  better  rock  than  has  been  found 
south  of  it.  The  shaft  is  a  very  fine  piece  of  work.  The  mill  will  be 
left  where  it  is  now,  so  as  to  he  ran  with  water  until  next  spring,  when 
it  will  be  removed  up  to  the  new  shaft  and  be  run  with  steam. 

The  Wyoming  and  Pittsburgh  are  worked  on  tribute,  and  the  Murehie 
is  temporarily  closed.  The  Gold  Run  is  prospecting  new  gronnd,  and 
several  other  mines  of  Conner  note  are  closed  indefinitely  and  works  dis- 
mantled. 

Among  the  noted  mines  of  the  county,  now  closed,  arc  the  Pittsburgh, 
Pennsylvania,  and  Eric,  all  of  which  have  been  described  by  Mr.  James 
D.  Ilague,  M.  E.,  of  San  Francisco.     His  reports  on  these  properties 
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will  be  found  in  my  report  for  1872,  pp.  128-301,  and  report  for  1873,  pp. 
37-40.  But  little  work  has  been  done  on  these  mines  since  the  dates 
of  Mr.  Uague'a  reports,  and  they  remain  substantially  in  the  same  con- 
dition. 

Eurelca  district  ia  situated  twenty  miles  ^ast  of  Nevada  and  Grass 
Valley,  at  an  elevation  above  sea-level  of  4,600  feet.  We  find  here  three 
systems  of  quartz-veins :  one  in  the  granite  ;  another  in  the  slate ;  and 
the  third  at  or  near  the  point  of  contact  of  these  formations.  The  ledges 
in  slate  are  of  great  width,  much  broken,  and  of  low  grade,  but  it  ia  ap- 
parent that  many  of  them  can  be  worked  with  profit  by  the  use  of  water- 
power,  of  which  this  district  has  an  ample  supply,  being  situated  near 
the  bead  of  supply  of  the  great  mining-ditches  of  the  country.  The  con- 
formation of  the  country  is  such  as  to  permit  the  opening  of  this  class  of 
ledges  by  tunnels,  and  the  cheap  extraction  of  ore.  Where  the  ledges 
occur  in  the  granite  formation  the  hardness  of  the  wall-rock  has  proved 
an  obstacle  to  successful  mining. 

The  following  is  a  brief  statement  of  the  condition  of  quartz-mining 
in  this  district: 

Jim  Mine.  Depth,  200  feet;  5-stamp  mill;  yielded  $14  per  ton. 
Closed  for  past  year. 

Golden  Age.    Depth,  100  feet.     Closed  for  five  years. 

Commercial.  Depth,  100  feet.  Mill  destroyed  by  fire.  Closed  for  five 
yeara  past.    Yield  was  $8  to  $10per  ton. 

Birchville.  Depth,  250  feet;  5-stamp  mill.  Rock  on  bottom  did  not 
pay.    Closed  three  years. 

Iowa.  Depth,  200  feet.  Poor  on  bottom.  Mill  removed.  Closed 
fourteen  years. 

_  Sweet's  Mine.  Depth,  280  feet.  Mine  had  a  good  record.  Quartz 
yielded  $28  per  ton  for  several  years.    Mill  removed  and  mine  closed. 

Black  &  Young  Mine.  Temporarily  closed.  Ten-stamp  mill.  Rock 
yielded  $10  to  $15  per  ton. 

California.    Working,    See  returns  elsewhere. 

It  seems  that  in  most  cases  there  was  an  impoverishment  of  rock  as 
depth  was  attained :  and  also  that  the  milling-procesa  was  not  well 
adapted  to  saving  the  gold  when  the  rook  was  rich.  The  masa  of  tail- 
ings below  tho  site  of  Sweet's  Mill  assays  so  high  as  to  show  great  loss 
in  milling;  nmi.TtIiolos.-i,  tie  mill  obtained  $28  per  ton. 

Matdow  Lake  district  is  eituated  iu  tho  high  Sierra,  about  thirty 
miles  east  of  Nevada,  at  an  altitude  of  9,000  to  10,000  feet  above  sea- 
level.  In  1865  this  district  was  the  acene  of  a  great  quartz  excitement. 
Locations  to  the  extent  of  65,600  feet  were  made  during  the  year,  and 
during  that  and  the  next  year  seven  quartz-mills  were  built,  aggregating 
sixty -two  stamps.  A  town  of  from  400  to  600  houses  arose  as  if  bv 
magic,  and  as  quickly  diaappeared.  According  to  Mr.  Skidmore,  who 
was  among  the  earliest  in  the  district,  no  crushing  paid  a  profit  on  mill- 
ing and  mining.  The  reason  was  not  in  the  absence  of  the  precious 
metals  but  in  the  refractory  nature  of  the  rock,  the  gold  being  combined 
with  sulphurets  to  such  an  extent  as  to  defeat  all  attempts  at  amalgama- 
"PJj-  In  oie  instance  the  clean-up  of  the  first  run  was  $4  per  ton  instead 
of  $40  to  $60  aa  was  anticipated  from  assays.  The  ores  contained  iron- 
pyrites,  arsenical  pyrites,  and  galena.  The  formation  ia  granite.  The 
heavy  enowa  falling  during  the  winter  season  iu  this  region  muat  greatly 
restrict  mining-operation  a,  even  should  the  long-looked- for  process  be 
discovered  which  will  unlock  the  hidden  wealth  of  Meadow  Lake. 
Duringtbepast  year  the  Fryer  Works,  of  Grass  Valley,  have  successfully 
treated  ores  from  this  district,  and  most  of  the  old  claims  have  been 
relocated  and  will  be  opened  in  1876. 
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The  North  Bloomfield  Company,  the  works  of  which  are  fully  described 
in  the  report  of  1874,  pp.  108-114,  and  in  the  report  for  1875,  owns  an 
interest  in  three  distinct  corporations. 

1st.  The  Bloomfield  property,  consistingoftheBloomfield  Mine,  1,5S0 
acres,  fully  equipped  and  at  work,  with  a  tunnel  8,000  feet  long,  deep 
enough  to  bottom  all  the  workable  gravel  of  the  claim,  and  in  success- 
ful operation;  a  ditch  41  miles  long,  with  a  delivery- capacity  of  2,900 
inches,  and  fed  in  the  dry  season  from  storage-reservoirs  holding  49G 
million  cubic  feet  (or  3,710  million  gallons)  of  water,  2d.  One-half  the 
property  of  the  Union  Gravel-Mining  Company.  3d.  One-half  the 
property  of  the  Milton  Mining  and  Water  Company. 

TheManzanita  tunnel,  of  the  Milton  Company,  with  accompanying 
gold-saving  apparatus,  is  in  working-order.  The  French  Corral  tunnel 
of  this  company  will  probably  be  completed  early  in  1876,  and  the  com- 
pany will  then  be  in  the  receipt  of  a  large  income. 

The  Milton  Company  owns  rive  distinct  mining-properties,  viz:  The 
French  Corral  Mine,  with  deep  tunnel  partly  completed ;  the  Kate  Hayes 
and  Troy  Mine,  (J  interest,)  with  no  tunnel;  the  Bed-Bock  Mine,  now  in 
operation,  with  deep  tunnel  completed  ;  the  Manzauita  Mine  with  deep 
tunnel  completed ;  the  Badger  Hill  Mine,  (f  interest,)  with  tunnel  yet  to 
be  driven  to  reach  the  rich  gravel. 

The  Milton  Company  also  owns  a  main  ditch,  60miles  long,  from  French 
Corral  to  the  Middle  Yuba,  which  will  have  a  delivery-capacity  of  2,500 
inches ;  the  Rmlvard  reservoir  to  supply  this  ditch,  containing  G35  mill- 
ion cubic  feet  (or  3,980  million  gallons)  of  water;  various  distribnting- 
ditches  aggregating  perhaps  18  miles  in  length;  and  other  water -rights. 
The  15-stamp  cement-mill  on  the  French  Corral  claims,  owned  by  the 
Milton  Company,  was  run  in  November,  1875,  for  twenty-two  days  on 
cement,  and  the  result  of  the  cleaning  up  at  the  end  of  the  run  was 
$4,550,  or  an  average  of  $200  per  day.  The  expense  of  getting  out 
and  milling  the  cement  was  about  $50  per  day,  leaving  $150  per  day 
profit.  It  is  for  the  purpose  of  tapping  this  body  of  ground  that  the 
tunnel  is  being  run  at  French  Corral  by  the  Milton  Company.  When 
completed  it  will  allow  the  whole  of  the  pay-channel,  cement  and, 
all,  to  be  washed  through  it.  The  cement  is  about  75  feet  in  thickness, 
but  there  has  never  been  over  25  feet  in  depth  worked.  It  is  supposed 
that  the  bottom  will  be  much  richer  than  the  ground  at  present  worked. 
The  expense  of  the  tunnel,  which  will  be  very  heavy,  is  expected  to  be 
soon  recouped  when  operations  commence. 

The  following  is  a  memorandum  of  expenditures  made  by  the  North 
Bloomfield  Company,  from  August  1,  1871,  to  November  30, 1874 : 

Bloomfield  Mine— Tunnel $499,000 

Improvements,  lands,  &c 43,  000 

$542,000 

Bowman  Ditch — Enlargement 12, 000 

Bowman  Reservoir — Dam  washed  away $12,000 

Present  dam,  {72  feet).  52,000 
Enlargement  to  92  feet .     7, 000 

71,000 

South  Lakes— Dams  built  and  surveys 7,  000 

90,000 

Union  Company — Assessments  and  water 50,000 

Milton  Company— Total  cost  ditches,  &c $369, 000 

Less  cost  of  reservoir 31,000 

338, 000 
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San  Francisco— Office  and  interest $134  OOO 

Cost  to  August!,  1871 '72s'00U 

Total  outlay,  November  30,1874.- 1  879  €00 

The  following  summary  shows  the  financial  operations  of  the  company 
from  September  30, 1S74,  to  October  27, 1875,  viz : 


s  paid  by  stockholders $282, 310  00 

Profit  in  mining : 
Bullion -product $83,078  63 

Cost  of  water  and  mining 61, 000  18 

„  ,       „  22. 072  45 

bale  of  water-right  and  supplies /      25, 294  45 

$329, 676  90 

Disbursements. 
Bloomfield  Mine: 
Tunnel,  undercurrents,  title  for 

United  States  patent,  &c $25,  731  99 

Mining-supplies  increased ...       8, 062  35 

33,  794  34 

Water  properties : 
Enlargement  of  dam,  new  ditches,  and  land 

for  reservoir-sites 29  709  07 

Union  Gold  Mining  Company: 
Assessmeutsaodcostof  water...  $10,288  40 

Milton  Mining  and  Water  Company : 
Ditches  constructed 39,  :'s7S  9-1- 

_  .        .    .  49,067  34 

Interest,  &c. : 

On  bonds  and  floating  debt $79, 277  39 

San  Francisco  office  expense,  and 

salaries  manager  and  secretary.       4,947  82 
Mining  for  1875-'76,  &c 1,514  75 

85,  739  96 

Debt:  ' 

Floating  debt  reduced 115, 124  25 

Bills  receivable  and  cash  assets 

increased 15  641  94 

130,  766  19 

-$329,676  90 

Mr.  Hamilton  Smith,  the  general  manager  ofthecompany,  makes  the 
following  report,  dated  November  1,  1875  : 

Prom  January,  1875,  until  October  14,  ultimo,   washing  through  the  deep  tunnel 
I'finlva  iu  onUv.  ro  nllov/  Uw  deani.,.;  or,t  of  tlv  main   Brnvmnti  tli+ -1        T »-r    «",'■-      , 

Mit.ill  qu.mt  tj  ol  iho  iWp  lilae  gravel  was  mined.     The  rouipsuiv  from  l-Vn  to  l-:'l 

^taitaorfda^  710,987  IM-hWi^ 

™ M  dflPeVnCth  ^*  I"'7  13'°,cents;  «*  improvement  it  the  yield  to:  ££3 

scn^.i  i,  chif'tiv  due  to  tb.-    i!,(.:r,?as(-(l   nchiiws  of  the  l,nv(.5t  j,n.Lvd  tl,us  far  worker) 
and  which  has  largely  added  to  the  average  ef  the  entire  mass  of  gravel  {^atS 
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lowest  point  yet  reached  in  tho  claim  is  still  about  40  feet  above  the  bed-rock  of  tho 
deep  channel,  and  it  is  in  this  stratum  of  40  feet  where  tho  rich  pay  will  be  found. 
The  bed-rock  will  not  be  reached  before  nest  spring,  but  from  that  time  forward  (ho 
3  i.cld  per  inch  will  be  greatly  increased.  At  our  prospect- s baft  No.  1,  situate  on  tho 
sarin'  [-.Uimut'l,  about  I  wo-', birds  of  a  mile  distance,  over  20,000  tons  of  gravel  were 
drifted,  which  yielded  fLoo  per  ton.  Should  we  be  fortunate  enough  to  strike  gravel  i  if 
equal  richness  at  shaft  8,  which  is  the  tunnel-open  in  g;  tho  results  of  tho  nest  season's 
workings'  cannot  fail  to  be  most  satisfactory. 

Tiir  claim  at  the  present -moment  is  looking  exceedingly  well ;  the  top  gravel  is  un- 
usually free  from  pipe-clay  ami  bowlders,  and  the  deepest  bluo  gravel  thus  far  reached 
prospects  most  promisingly. 

Tlii.'  operation  of  opening  up  a  deep-gravel  mine  is  often  attended  with  great  risk 
and  large  expense,  and  we  can  consider  ourselves  fortunate  in  this  Bloomneld  claim 
to  have  so  nearly  opened  the  mino  to  bed-rock  in  a  portion  of  one  season  and  be  able 
to  show  a  profit  of  over  $22,000. 

The  tunnel  and  all  the  hydraulic  machinery  attached  to  the  claim  thoroughly  an- 
swer the  purposes  for  wbich  thoy  were  designed,  and  the  mine  is  now  in  flrst-ohws 
working-order.  Two  iinder-currents  and  a  tail-sluice  have  been  built  at  the  lower  end 
of  tbo  tunnel,  and  these  will  bo  increased  nest  year,  so  soon  as  it  may  be  found  profit- 
able to  do  so. 

The  company's  water-supply  from  September  "0,  1371,  l.o  October  27,  1ST"),  was 
600,600  24-bour  inches  delivered  at  Bloomfield,  and  wbich  is  a  larger  quantity  than  has 
i:ver  before  ken  received.  Tho  ditch  increases  in  Bize  with  use,  and  it  is  therefore 
practicable  to  rim  more  water  through  it  tbo  older  it  bocomes. 

For  a  supply  of  water  during  the  dry  season  wo  rely  almost  exclusively  upon  our 
storage-reservoir:!,  and  those  ate  now  of  too  small  a  capacity  to  (ill  the  main  ditch 
the  entire  reason.  In  1S73  I  in-  board  of  trustees  determined  In  increase  the  capacity 
of  the  Bowman  reservoir,  and  work  On  the  enlargement  of  the  I  wo  lioiYinau  dam> 
has  been  comiimnunly  prosecuted  up  to  date.  On  July  16,  1S75,  the  board  decided 
iliat  1lii-si>  Uuwuinn  dnnis  i-biinlii  be  l.ulll-  of  fiuim  up  l»  i  lie  linul  height  of  95  feet, and 
at  an  rat.inni.icd  total  cost  of  sij:>,000.  Up  to  October  27,  1H75,  &aa.3U!).r>7  had  been  ex- 
pended ii|)on  this  enlargement,  and  from  the  present  satisfactory  condition  of  the 
work,  I  now  believe  that  its  entire  cost  will  not  esceed  $60,000,  being  SO, 000  less  than 
the  estimate.  The  work  on  the  dams  is  being  done  iu  a  very  substantial  manner,  and 
ii  is  expected  to  have  them  completed  to  the  full  height  of  95  feet  by  October,  1876, 
Tin'  reservoir  ion i mil  by  llio  existing  dams,  of  72 feet  height,  holds  i'SA  million  cubic 
foci,  of  water  :  when  completed  to  95  feet  it  will  hold  920  million  cubic  feci,  so  (hat 
this  enlargement  will  double  its  present  storage -capacity.  The  company  will  then 
have  a  constant  supply,  averaging  about  800,000  24-hour  inches  of  water  per  milium 
for  its  mining-purposes,  and  which  will  allow  tho  constant  working  of  its  mines 
through  the  entire  year.  The  present  supply  of  water  averages  about  530,000  24-honr 
inches  per  annum,  and  hence  the  enlargement  of  tbe  Bowman  reservoir  will  increase 
our  mining-capacity  one-half,  and  add  in  fully  that  ratio  to  the  present  value  of  tbe 
property.  These  dams  are  now  the  only  constructive  works  of  importance  which  the 
company  lias  in  band,  and  when  thoy  are  completed  our  construction  accounts  can  be 
considered!!-,  linally  closed. 

On  August  23,  1875,  tbe  board  of  trustees  sold  to  the  Nevada  Reservoir  Ditch  Com- 
pany tbo  second  right  to  our  wafer  after  it  has  been  nsed  in  the  Bloomfield  and  Union 
Mines,  and  emptied  into  the  South  Yuba  River.  The  consideration  of  this  sale  was 
j2u, "-(I'm,  to  be  paid  in  four  installments,  in  1877-'78-'79-'80,  aud  this  amount  can  be 
considered  char  gain,  our  company  having  no  further  use  for  tho  water  after  its  dis- 
charge iuto  the  river. 

Washing  in  opening  the  Union  ('.ravel-Mining  Company's  claim  was  suspended  i'i 
May.  f-;.'.'  the  results  of  mining  not  iiaving  been  profitable,  owing  to  tho  large  bodies 
of  pipe-clay  encountered  in  the  mine.  The  Union  tunnel  is  now  lieing  extended  into 
the  claim  for  the  purpose  of  prospecting  tho  ground,  and  by  the  end  of  the  year  tbo 
present  value  of  the  mine  will  be  definitely  determined. 

The  very  estensive  works  of  the  Milton  Mining  and  Water  Company  are  now  ap- 
proaching com i del  ion,  and  it  is  confidently  expected  Lhar  the  t nines  of  that  company 
will  bo  largely  productive  during  ihe  coming  year."  Irs  Ma:i?:niiti!,  Mine  is  now  at 
last  well  opened,  and  affords  every  promise  of  becoming  an  excellent  mine.   The  Bed- 

*  Bullion-yield  from  Milton  Mining  and  Water  Company's  mines,  from  March  IS,  1S75; 
to  November  1,  1875 : 

Manzanita S4o,971  40 

Last  clean-up,  say 2-3,000  00 

$67,974  40 

French  Corral 3li,T8S  91 

Bed-Rock 37,331  59 

Total  for  7i  months 145,091  90 
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Rock  Mine  has  rich  gravel,  but  is  still  troubled  with  surface-bo  wMorfl.  Two  large  and 
powerful  derricks  have  been  erected  to  remove  these  floating  stones,  and  the  next  sea- 
son's work  onghfc  to  show  a  handsome  profit.  The  French  Corral  tunnel  will  be  com- 
pleted by  next  summer,  when  I  feel  confident  the  clean-nps  from  this  mine  will  be 
very  large.  Most  of  the  surface-gravel  in  the  claim  has  been  washed  away,  leaving 
only  the  lower  20  to  40  feet  of  the  blue  gravel,  which  is  exceedingly  rich,  some  of  it 
having  milled  as  high  as  $6  per  ton.  That  which  is  now  being  crushed  at  the  French 
Corral  mill  is  yielding  $3  per  ton. 

The  burden  of  the  company's  assessments  for  the  past  year  has  been  a  heavy  one 
to  carry,  but  it  must  ho  kept  in  mind  that  since  January,  1875,  when  washing  through 
the  new  tunnel  was  commenced,  alL  these  assessments  have  been  applied  solely  for  the 
cancellation  of  the  company's  debt  and  accrued  interest.  Siooe  that  date  the  n  " 
tan ces  from  the  superintendent  have  considerably  m 
tares,  including  the  considerable  outlay  for  the  wo 
sluice  and  under-ci 


Balanae-eheet  of  North  Bloomfidd  Gravl-AUxiny  Company,  October  27,  1S75. 


Realty  at  Nortb  Bloomfleld  ■ 

(ISO,  633  «0 

' "*,  (535  3? 

tsso.au  is 

Water-properties : 

170,  673  68 

593, 919  GO 

Milton  Minfnjraotl  Water  Ooipany: 

Union  firavel  Mining  Company: 
Cost  in  cash..  )nf '™  ils  nrnwtics                                                            i 

7,53710 
20,  002  47 

Pergonal  property: 

*— 

33,864  52 

Operating  ai-rji-r.ts  hfwon  iS75-'7IJ:) 

231, 544  70 

XI,  i!:il  (HI 
5,275  53 

3,  109,  495  5S 

Btockbolden: 

$1,377,700  00 

Profits: 

M  M 

IL73, 130  53 
49,  !lil  27 

Profits  from  sale  water  to  Nevada  ll—en 

Less  loss  on  Hilton  contract! 
Cost  of  work  done  r'.,~  \i!lc.f.:i  Ci  .. 

....  20.000  00 
...  251.021  27 

Profit  in  world  n;r  T:lc>'-1-  Hc-liT.  min-'S  : 

123,515  20 
24, 305  29 

===rf 



147,  ?20  55 
146,551  31 

2,109,495  53 

jgle 
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Mr.  H.  C.  Perkins,  the  superintendent,  renders  the  following — 

Ompnrutkt  state™ in!  of  miM&ft  and  yi-Jd  of  Ike  2\'o.  8  mine,  season  of  1874-!75, 


»™ 

w— . 

Tlraeoc- 

Yiilrlpw 

Gross  yield 

Expenses. 

»- 

Iwte* 

Bm 

Seventh  5 

.",.!.  r,.:> 

35 

34.4 

1.1,011  1, 

ii.jUJ  w 

0,  11 41  94 

Total 

imm 

tf895 

"19.3 

74,371  n 

r:i,  u>«  -i 

81, 183  H4 

in  the  time  washing  o 


inieneed  until  washing  i 


fThlsrun  washing w»s chiefly np Hi 
•During  this  ran  the  timbers  and  bli 
weeks  and  an  extia  expense  of,  say,  (3,1 . . 
§  The  clean-up  fortbia  .mi  ,,■*»{).[>.(;:*.(!(!. 

preceding  runs,  and  ha 

j|  Inches  for  34  boors. 

■    I'kitil  UtMrmiM.'!-  S!l,  l^M.  Lo  Otfc/I'i'r  1 


lii(K:liH    \i 


16,963.83;  showing  a  profit  of  (8,014.35.    As,how- 
g  cleaned,  a  portion  of  it  properly  lii;limgH  to  Ihi.- 


i*_ 

MS. 

Oeneral 
expense. 

Total  costs, 
water  and 
mining. 

Bullion- 

liiob  of 

KetprntR. 

Ma,  TM  39 

"'i'-jr-  mi 
550  00 

(3,  338  95 

{53,088  83 

4,7fili   Oil 
■A,  ISHft  3:1 

(74,87177 

fi.Ml    Ml 
3,735  06 

(0  19.2 
10.4 

(81  1F3  B4 

V.'c.lilllViiLT]    MlTLl'    ... 

EieenbooltMine.... 

—  :;<;!  ■;■' 

"■•"  " 

13, 1164  Oil 

:i,  us  no 

Bl,0Oli  18 

8J,  078  63 

S3,  073  45 

The  extensive  gravel- mining  operations  of  Nevada  County  have  been 
fully  described  in  former  reports,  and  I  shall  therefore  review  only  the 
operations  of  the  past  year. 

One  of  the  most  costly  and  extensive  systems  of  mining-ditches  is 
that  of  the  Eureka  Lake  and  Yuba  Canal  Company.  The  company 
owns  three  hundred  miles  of  ditch,  supplying  6,000  inches  of  water. 
Their  mining-ground  and  improvements  cost  $1,500,000.  The  main 
canal  commences  uear  the  summit  of  the  Sierra  Nevada  Mountains,  and 
follows  the  ridge  to  "North  San  Juan,  a  distance  of  about  sixty-five  miles. 
This  ditch  receives  its  water  from  several  reservoirs,  the  principal  ones 
being  Eureka  Lake  and  Lake  Faucherie.  They  will  supply  about  3,000 
inches  of  water  all  winter  and  during  five  or  six  months  of  the  dry  sea- 
son. The  ditch  is  about  8  feet  wide,  and  over  3  feet  deep.  The  com- 
pany also  owns  the  Miners'  Ditch,  which  is  about  twenty-six  miles  in 
length,  and  will  supply  over  700  inches  of  water;  the  Middle  Yuba 
Canal,  which  is  over  forty  miles  long  and  has  a  capacity  of  1,500  inches 
of  water ;  the  Poorman's  Creek  Ditch,  which  is  twenty-two  miles  long, 
with  a  capacity  of  over  300  inches;  the  Grizzly  ditches,  the  Spring 
Creek  ditches,  and  several  others.  They  were  built  by  different  com- 
panies, but  in  1865  were  consolidated,  and  became  the  property  of  the 
present  company,  which  has  a  perpetual  right  to  all  this  water,  and  a 
section  of  over  two  hundred  square  miles  of  rich  mining-ground  to 
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supply.  The  company  has  usually  sold  all  its  water  to  mine-owners, 
but  during  the  past  two  years  rich  mining- ground  has  been  secured 
sufficient  to  use  all  the  supply  afforded.  At  Belief  Hill  the  company 
has  a  large  claim,  which  has  been  successfully  worked  for  years.  At 
North  Eloomfield,  adjoining  the  North  Bloomfield  Hydraulic  Mine,  and 
on  the  same  channel,  it  owns  700  acres.  At  Moore's  Flat,  one  of  the 
proprietors,  Marks  Zellerback,  owns  some  rich  and  extensive  mines, 
but  the  most  valuable  ground  owned  by  the  company  is  at  Columbia 
Hill.  The  ground  is  located  on  the  same  channel  as  toe  North  Bloom- 
field  Mine.  The  ground,  from  the  surface  down,  pays  largely,  and 
there  is  enough  of  it  to  last  fifty  years.  There  are  in  the  claim  about 
1,500  acres.  It  extends  on  the  line  of  the  channel  a  distance  of  two  and 
one-half  miles,  and  is  from  one-fourth  of  a  mile  to  a  mile  in  width.  The 
depth  to  bed-rock  averages  from  150  to  400  feet,  and  as  far  down  as  it 
has  been  washed  there  is  not  a  particle  of  pipe-clay  or  hardly  a  rock 
to  make  it  expensive  working.  On  the  east  end  of  the  claim  there 
has  been  perhaps  a  hundred  acres  of  the  ground  worked  to  a  depth 
of  about  75  feet,  when  work  was  suspended  for  want  of  fall. 

A  tunnel  has  been  commenced  which  will  run  into  the  western  por- 
tion of  the  mine  known  as  the  Central  and  Western  claims,  which  will 
allow  them  to  be  worked  to  a  depth  of  200  feet.  It  is  now  completed  a 
distance  of  »00  feet,  and  it  will  have  to  be  run  1,250  feel  f'unhoL'  before 
finished.  It  is  being  run  at  a  rate  of  125  feet  a  month;  so  it  will  all  be 
completed  in  ten  months.  A  flume  has  been  constructed  from  Spring 
Creek  iuto  the  eastern  portion  of  the  ground,  which  is  4,(300  feel  long,  8 
feet  wide,  and  about  20  inches  high.  It  will  allow  the  eastern  half  of  the 
mine  to  be  worked  to  a  depth  of  150  feet  below  the  present  grade,  Or 
when  it  reaches  new  ground  to  a  depth  of  225  feet.  The  ban  ks  are  com  ■ 
posed  of  fine  gravel,  without  any  pipe  clay. 

'flie  Nevada  Transcript  gives  the  following  account  of  two  prominent 
districts : 

Moore's  Flat,  in  Eureka  Township,  is  situated  on  a  bench  on  I  he  side  of  t  tie  lull  south 
of  the  Yuba  River.  It  is  two  miles  from  the  old  mwn  of  Orleans  and  out)  mile  from 
Woolly's.  A  gravel- ob an n el  follows  the  bend  of  (hi!  hill,  ami  it.  has  been  eytetisivdv 
worked  since  1851.  The  mines  at  Orleans  Plat  were  long  siueo  worked  oat  and  the 
town  abandoned,  only  three  or  four  cabins  still  remaining  to  mark  the  Bite.  Large 
quantities  of  gold  have  been  taken  out  at  Moore's,  and  several  good  mines  are  sf'iN 
v.- or k;n;i,  bill.  I  he  place  is  not  as  pvosyierous  ;is  it  once  was.  The  channel  is  covered  in 
many  piaces  with  earth  (generally  cement)  to  ft  depth  of  2".0  feet.  Jn  order  to  work- 
to  the  bottom  of  the  channel, it  is  necessary  to  run  tunnels  from  the  hill-side  into  the 
mines  in  order  to  get  a  grade.  In  most  cases  these  tuniiela  have  not  been  low  enough 
to  reach,  the  bottom  of  the  channel ;  hence,  after  long  and  expensive  work,  owners 
have  found  that  but  about  hall  of  the  pay-gravel  could  be  washed.  Latterly  those 
who  commenced  a  tunnel  went  far  enough  down  the  hill  to  reach  a  point  many  feet 
below  the  lowest  portion  of  the  bed  of  the  channel  in  their  claims.  On  the  north  side 
of  the  town  the  Ohio  claims  are  located.  Considerable  of  the  ground  has  been  worked 
io  tliii  deptli  of  a  handled  i'ecf  or  more,  until  there  was  no  grade,  since  which  the  c'.iiims 
Lave  bi:en  idle.  The  ground  is  very  rich,  anil  only  needs  a  tunnel  750  feet  long  to  allow 
of  its  being  worked  again. 

Ad.joiuiDi;  I  be  Ohio  are  the  Chinese  claims,  owned  am]  worked  exclusively  bv  China- 
men. The  ground  is  rich  and  pays  well.  They  are  tin;  only  claims  near  the  (own 
which  is  in  grade.  Southwest  of  them  is  the  Illinois:  Mine.  They  have  been  worked 
for  about  twenty  years,  and  have  always  paid,  and  the  ground  is  still  rich  and  exten- 
sive. A  tunnel,  however,  is  necessary  to  got  to  the  bottom  of  the  channel.  The  Blue 
Banks  Mine  is  about  half  a  mile  south  of  the  Illinois,  and  ia  one  of  the  deepest  mines 
on  the  flat.  There  ia  about  seventy  feet  of  bine  gravel,  on  top  of  which  is  a  hank  oi 
pipe-clay  loO  feet  deep.  The  gravel  is  very  rich,  but  it  ia  expensive  wash i tig  it,  on 
account  of  the  clay,  which  has  to  be  blasted  and  pounded  up  so  as  to  allow  it  to  be 
worked  rbron^b  [he  Hume.  The  Owners  of  this  claim  completed  a  tunnel  1,000  feet  iu 
length  this  season,  and  have  plenty  of  fall  to  work  all  their  ground  and  some  of  that 
adjoining  if  m-i-essary,     The  channel  here  is  300  feet  wide  and  about  seventy  feet  deep 


u  tin:  tenter. 
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The  hydraulic- mining  claim  known  as  the  American  is  situated  at 
Manzanita  Hill,  near  Horth  San  Juan.  The  grouud  is  part  of  a  channel 
extending  from  French  Corral  through  Birch ville,  Sweetland,  Sebas- 
topol,  and  North  San  Juan.  Throughout  the  whole  extent,  at  different 
points,  mining  is  prosecuted  on  a  scale  of  great  magnitude.  The 
American  Mine  consists  of  the  ground  of  what  was  originally  known  as 
the  Gold  Bluff,  the  Badger,  and  the  American  claims.  Work  was  first 
commenced  on  the  Gold  Bluff  about  the  year  1869.  The  company  drove  a 
tunnel,  through  which  the  western  portion  of  the  ground  is  now  washed. 
The  gravel  was  very  rich,  and  paid  heavy  dividends.  Water  at  that  timo 
cost  75  cents  an  inch.  The  gravel  in  the  channel  was  worked  out  as  far 
as  the  tunnels  would  afford  fall,  but  only  a  part  of  the  ground  could  be 
worked  through  them.  Seven  years  ago  a  new  one  was  commenced, 
which  will  afford  an  outlet  for  all  the  ground  owned  by  the  American 
Company.  It  will  be  4,000  feet  long,  and  will,  when  it  reaches  the 
point  where  the  shaft  will  be  sunk,  be  180  feet  beneath  the  bed-rock. 
Thirty-seven  hundred  feet  of  it  is  now  completed,  (December,  1875,)  leav- 
ing only  about  three  hundred  feet  yet  to  run.  It  will  cost  in  the  neigh, 
borhood  of  $172,000.  It  is  expected  it  will  be  finished  and  everything 
ready  for  washing  in  1876.  The  dirt  and  gravel  on  the  tin  worked  ground 
is  about  200  feet  deep,  and  pays  from  the  grass-roots  to  the  bottom. 
There  is  about  sixty  feet  of  blue  gravel  on  the  bottom  of  the  channel 
that  is  very  rich.  The  company  has  ground  enough  to  keep  it  working 
for  ten  or  fifteen  years.  It  has  been  estimated  that  there  has  been  over 
two  and  a  half  millions  of  dollars  already  taken  out  of  these  claims, 
and  it  is  thought  as  much  more  still  remains  untouched.  The  com- 
pany has  this  Beason  added  a  series  of  under-currents  near  the  point 
where  the  washings  empty  into  the  river.  These,  taken  in  connection 
with  what  were  before  in  use,  make  a  most  extensive  and  complete  sys- 
tem. .There  are  over  forty  under-currents  now  in  working-order;  some 
of  them  are  thirty  feet  wide  and  forty  feet  long.  The  last  one  pays 
well.  The  superintendent  says  that  but  a\-erysmall  portion  of  the  gold 
is  saved  in  the  long  flume.  The  company  has  expended  in  the  building 
of  under-currents  this  summer  over  $7,000,  and  it  is  anticipated  that 
this  amount  will  be  saved  in  one  run.  Operations  of  late  have  con- 
sisted in  washing  the  rim  of  the  channel  or  the  ground  which  has  been 
left  while  working  heretofore,  and  have  paid  expenses  of  working  and 
running  the  new  tunnel.  The  water  used  is  from  the  Eureka  Lake 
Company's  ditch.    About  1,400  inches  are  used  daily  with  three  pipes. 

YUBA    COUNTY. 

This  county,  covering  an  area  of  600  square  miles,  is  situated  in  the 
foot-hills  east  of  the  Sacramento  Valley.  The  placer-mines  of  Sucker 
Flat,  Smartsville,  and  Timboctoo,  among  the  most  productive  in  the 
State,  were  described  by  Mr.  Amos  Bowman  in  the  report  for  1875. 

In  respect  to  quartz-mining,  this  county  has  a  poor  record.  From  1860 
to  1865,  inclusive,  seven  quartz-mills  were  erected,  with  an  aggregate 
of  70  stamps,  and  at  a  cost  of  $200,000. 

In  1870  the  product  in  quartz-mining  was  only  610,680.  The  princi- 
pal mines,  situated  near  Brownsville,  proved  financial  failures,  and  after 
a  short  run  in  1873  were  permanently  closed. 

One  of  the  most  extensive  hydraulic-mining  enterprises  of  the  State 
is  that  of  the  Excelsior  Water  Company,  of  Smartsville,  which  was  or- 
ganized in  the  early  part  of  the  summer  of  1875,  with  a  capital  stock  of 
12,000,000,  divided  into  20,000  shares  of  $100  each,  for  the  purpose  of 
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consolidating  various  properties  in  Yuba  County,  owned  by  different 
corporations,  but  by  essentially  the  same  individuals.  Among  the 
properties  so  absorbed  may  be  mentioned  the  noted  Bine  Gravel  Mine, 
whose  owners  were  the  first  in  the  State  to  complete  a  bed-rock  tunnel 
and  tap  one  of  the  channels  of  the  so-called  ancient  river-system  of 
California,  and  which  has  been  paying  largely  for  many  years.  Also, 
tbe  Rose  Bar  Mine,  which  promises  to  rival  the  first-named  ;  also,  the 
large  property  and  perennial  water-supply  of  the  Excelsior  Canal  Com- 
pany. This  company  also  controls  several  other  mines  of  local  fame 
and  great  value.  Since  its  incorporation  it  has  paid  nearly  $90,000  in 
dividends,  in  addition  to  spending  a  large  amount  in  the  permanent  im- 
provement and  extension  of  its  property. 

The  Smartsville  hydraulic  mines  are  worked  with  energy  and  profita- 
ble results.  This  deposit  of  auriferous  gravel  is  about  15,000  feet  long 
and  half  a  mile  wide,  on  the  average,  while  the  depth  varies  from  50  to 
350  feet.  The  bottom  of  the  ancient  channel  is  several  hundred  feet 
higher  than  the  channel  of  the  Yuba  River,  from  which  it  is  separated 
by  a  rim  of  bed-rock.  This  rim  is  pierced  by  several  tunnels,  of  an  aggre- 
gate length  of  12,000  to  14,000  feet.  These  tunnels  are  from  6  to  8  feet 
wide  and  7  to  9  feet  high.  The  flumes  or  tail-sluices  are  about  4  feet 
wide  and  3  feet  deep,  lined  with  rock. 

Wateris  supplied  by  the  ditches  of  tbe  Excelsior  Water  Company,whicb 
also  owns  or  controls  the  greater  portion  of  the  gravel  of  the  district. 
These  ditches  aggregate  over  110  miles  in  length,  and  can  deliver  during 
the  winter  season  from  7,000  to  8,000  inches  of  water.  During  the  sum- 
mer season  the  supply  falls  to  2,500  inches. 

Two  more  tunnels,  each  about  2,500  feet  long,  will  be  required  to  fur- 
nish outlet  for  the  remaining  gravel  in  place.  One  of  these,  known  as 
the  Deer  Creek  tunnel,  has  been  run  by  hand  950  feet.  The  company 
has  now  in  operation  an  Ingersoll  drill,  by  means  of  which  the  remain- 
ing 1,500  feet  will  be  completed.  The  rock  of  this  district  is  exceedingly 
hard,  and  the  cost  of  running  these  tunnels  is  very  high,  varying  from 
$40  to  $50  per  foot,  with  diamond-drills,  and  compressed  air  for  motive- 
power.  In  one  instance  which  came  under  Mr.  Skidmore's  observations 
it  required  two  days  with  a  diamond  drill  to  put  in  18  holes  four  feet 
deep.  This  number  of  holes  constitutes  the  usual  blasting-face,  but  in 
some  instances  as  many  as  36  holes  are  required.  The  consequence  is 
that  progress  is  very  slow,  even  with  tbe  improved  power-drills. 

In  order  to  work  the  rich  bottom  strata  of  the  Smartsville  Consoli- 
dated Company  and  adjoining  ground,  another  tunnel  of  2,400  or  2,000 
feet  will  be  required.  This  company  has  a  piece  of  ground  1,1'OU  feet 
in  length  by  800  feet  in  width.  Work  on  the  new  tunnel  was  commenced 
in  December,  1875. 

The  celebrated  Blue  Gravel  claim,  frequently  noticed  in  these  reports. 
is  situated  in  this  district.  This  claim,  tor  many  years  the  leading  by- 
draulic  mine  of  the  State,  after  having  been  worked  as  deep  as  possible 
through  the  upper  tunnel,  suspended  dividends  for  a  time,  pending  the 
completion  of  a  lower  tunnel,  1,760  feet  in  length  and  65  feet  lower  than 
the  former,  and  through  which  the  company  is  now  working.  The  bot- 
tom proved  extraordinarily  rich,  and  some  of  the  "  clean  ups"  of  the 
present  year  have  exceeded  anything  in  the  previous  history  of  the 
mine.  It  has  yielded  about  $2,000,000,  a  portion  of  which  (bottom 
gravel  only  being  worked)  has  been  obtained  at  the  rate  of  $1,750  per 
(lav's  wasliiiif.:  of  eleven  hours'  run,  with  1,200  inches  of  water. 

The  Rose  Bar  claim,  from  which  the  top  dirt  has  been  entirely 
stripped,  yielded  $(300,000  to  $700,000.    This  claim  is  about  1,800  feet  in 
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length  on  tl'c  channel,  and  for  most  of  this  distance  embraces  the  entire 
width  of  the  channel.  A  lower  tunDel  1,100  feet  in  length  has  recently 
been  completed  and  washing  commenced.  The  gravel  resembles  that 
of  the  Blue  Gravel  Company's  ground.  The  ground  on  the  first  rnn 
yielded  $800  to  every  1,000  inches  water  on  eleven  hours'  run.  This 
product  will  be  exceeded  in  future  runs,  as  the  best  ground  is  not  yet 


In  this  district  about  30,000,000  cubic  yards  of  auriferous  gravel  have 
been  removed  by  the  hydraulic  process,  vielding,  as  shown  by  records, 
$7,000,000,  exclusive  of  $3,000,000  which  was  taken  out  in  the  early 
days  before  the  era  of  deep  mining.  There  are  by  measurement  about 
100,000,000  yards  in  place,  which,  on  a  basis  of  25  cents  per  cubic  yard — 
the  average  product  of  ground  already  worked — will  yield  $25,000,000, 
Bat  assuming  this  to  he  an  overestimate  as  to  the  value  per  cubic  yard, 
and  placing  the  yield  at  15  cents  per  cubic  yard  for  the  entire  mass  of 
ground  in  place,  we  have  $15,000,000  as  the  probable  future  product  of 
the  district.  The  average  annual  prodnct  of  the  district  will  be  about 
$500,000  per  annum  for  several  years,  but  on  the  completion  of  the 
great  tunnels  now  in  progress  this  yield  will  be  increased.  Under  or- 
dinary circumstances  it  will  require  about  twenty-five  years  to  exhaust 
this  great  deposit.  The  proportion  of  profit  will  be  about  60  or  65  per 
cent,  of  the  gross  receipts. 

BUTTE  COUNTY. 

This  county  has  ten  quartz-mills,  but  only  two  are  running.  About 
4,000  or  5,000  tons  were  crushed  in  1875.  There  are  330  miles  of  inin- 
ing-diteh,  supplying  8,000  inches  of  water.  The  principal  hydraulic 
mining  and  one  of  the  largest  enterprises  of  the  kind  in  the  State  is 
that  of  the  Spring  Valley  Land  and  Mining  Company,  located  at 
Cherokee  Flat.  Tins  company  employed  150  laborers  and  miners,  the 
usual  rate  of  wages  being  $3  per  day.  It  owns  between  250  and  300 
acres  of  mining-ground,  averaging  100  feet  in  depth — enough  of  good 
paying  ground  for  fifty  years  to  come  at  the  present  rate  of  working. 
This  extensive  mine  has  three  openings.  There  are  three  miles  of  triple 
line  of  flume,  two  of  which  are  six  feet  in  width  and  the  other  four. 
They  are  constructed  so  as  to  shut  off  the  water  and  clean  up  any  por- 
tion of  either  at  any  time.  There  are  also  in  connection  with  the  flume 
twenty-four  undercurrents,  ranging  from  six  feet  in  width  to  thirty. 
The  company  has  nine  hydraulic  chiefs  or  giants,  the  streams  from  which 
are  forced  out  under  a  pressure  of  250  feet  of  water,  and  they  are  con- 
structing a  ditch  which  will  give  them  a  pressure  of  302  feet.  These 
giants  under  the  former  pressure  with  seven-inch  nozzle  will  throw  1,000 
inches  of  water ;  six-inch  nozzle,  700 inches;  five-inch  nozzle, 500  inches. 

The  sources  of  water-supply  for  this  mine  are  Butte  Creek  and  the 
branches  of  Feather  Ilivcr,  as  well  as  the  water-shed  of  Table  Mountain. 
Butte  Creek  and  the  west  branch  of  Feather  River  furnish  the  entire 
summer  supply.  The  former  is  26  miles  in  length  from  the  head  dam  at 
Butte  Creek  to  the  extensive  reservoir  at  Concord  Valley ;  the  ditch  is 
5  feet  wide  on  the  bottom  by  3 feet  deep.  Tue  diuili.'in  i!  s  course,  crosses 
two  streams  or  deep  canons,  by  means  of  iron  pipes  .'SO  inches  in  diame- 
ter. The  first  is  1,064  feet  in  length,  with  a  maximum  depression  of  150 
feet.  The  second,  crossing  the  west  branch  of  Feather  Kiver,  is  .'5,555 
feet  in  length;  maximum  depression,  650  feet.  It  flows  into  the  large 
reservoir  at  Concord  Valley,  which  covers  320  acres  of  land. 

The  Dewey  Ditch  takes  its  water  from  the  head  of  the  west  branch, 
up  in  the  regions  of  eternal  snows,  is  18  miles  in  length,  and  serves  as 
7  m 
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feeder  for  Butte  Creek  Ditch,  into  which  it  empties.  Prom  the  great 
Concord  reservoir  the  water  is  brought  12  mites  in  a  large  ditch  (i  feet 
wide  on  the  bottom  by  4  feet  deep ;  it  again  crosses  the  west  branch 
of  Feather  River  in  a  pipe  of  the  same  diameter  as  those  mentioned — 
;J0  Luc-bos— but  with  a  maximum  depression  of  858  feet,  which  is  behoved 
to  be  the  most  severe  hydraulic  strain  which  engineers  have  attempted 
to  control  in  any  enterprise  of  this  kind.  The  pipe  is  nearly  3  miles  in 
length ;  the  heaviest  iron  used  is  three-eighths  of  a  inch.  It  has  a  head 
of  ISO  feet  perpendicular  pressure,  and  its  greatest  capacity  is  2,200 
inches  by  actual  measurement,  or  37,445,700  gallons  every  twcnty-lonr 
hours.  This  represents  the  summer  supply  of  the  company.  In  addi- 
tion to  these  extensive  ditches  and  reservoirs,  they  have  about  40  miles 
of  ditches  ranging  from  2  feet  wide  and  18  inches  deep  to  10  feet  wide 
and  4  feci  deep,  which  furnish  the  mines  with  a  vast  supply  during  the 
winter  months,  probably  increasing  the  supply  to  5,000  inches. 

The  tailings  ilowi i miVom  the  mines  have  run  down  the  channel  of  Dry 
Creek,  and  during  the  winter  freshets  have  been  washed  out  over  the 
adjoining  lands,  and  have  damaged  them  to  some  extent.  Hence  the 
company  has  adopted  the  policy  of  purchasing  all  the  ranches  through 
which  the  creek  flows;  and  it  now  possesses  some  12,000  acres,  which 
have  cost  $280,0(10. 

In  addition  to  the  product  of  gold,  the  mines  of  Cherokee  yield  dia- 
monds and  platinum.  About  fifty  beautiful  diamonds  have  been  found, 
ranging  from  about  one  carat  to  three  and  a  half.  Many  have  been  cut 
and  set  as  gems.  The  greater  part  of  the  stoaes  possessed  at  Cherokee 
wore  found  during  the  earlier  days,  when  primitive  modes  of  mining 
were  in  operation.  The  present  system  of  hydraulic  washing,  with  its 
immense  streams  of  water  and  gravel,  flowing  away  so  rapidly,  renders 
a  search  for  precious  stones  impracticable.  But  in  the  black  sands  which 
gather  in  the  bottom  of  sluices,  tons  of  which  are  shoveled  out  in  the 
process  of  cleaning  up,  may  be  seen,  it  is  said,  with  an  ordinary  magni- 
fying glass,  great  numbers  of  perfectly  formed  diamonds,  varying  from 
merest  mite  to  almost  a  pin-bead  in  size.  Platinum  is  found  in  consid- 
erable quantities,  but  no  effort  is  made  to  save  it;  though  it  does  not 
amalgamate,  it  affiliates  with  the  gold  amalgam,  and  is  brought  in  that 
shape.  Small  lots  have  been  gathered  from  time  to  time.  The  company 
has  a  pound  or  two  in  the  office. 

A  full  description  of  the  extensive  works  of  this  eiwipauy  with  details 
of  expenditures  will  be  found  in  my  report  of  1874,  pages  133-136. 

The  following  is  extracted  from   the   annual  report  of  the   Spring 

Valley  Canal  aiid  Mining  Company,  for  the  year  ending  July  15,  1875  : 

RECEIPTS  AND  DISBURSEMENTS. 


Gold  bars 8401."/':*  !■) 

Water-sale* 73  50 

Notes  given  iliiiin>;  tin.:  vnir.    ■■< .:  hills  ^livable) Tii,71  i  :>■■? 

Cash  on  band  July  15,  1874 2,079  2a 

480,467  OH 

DISBUBSEMENT3. 

Current  expenditures 8152,964  91 

Less  amount  now  due  en  pay-roll 1.216  08 

&ir,1.7-l-.  *:i 

Dividend*  during  year 85,000  (XI 

Paid  notes  to  amount  of 114,056  83 

T'jiiii  I'or  ranch,  s  urnl  on  ii:nr!i  account... $81,  010  70 

Less  due  C.  P.  R.  11.  onaaid  purchases 7,130  87 

73, 879  83 
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Claims  purchased  during  the  year ■■ ..... 

Permanent  expense  account.. 

Quicksilver  purchased  daring  the  year 

Paid  the  amount  due  on  pay-roll  July  15,  1874 

Cash  on  hand 

Paid  amount  due  on  current  book-account  Jnly,  1874 

Paid  on  current  book-account  additional 


$26,205  00 

22,566  69 

1,810  20 

2, 155  26 

259  74 

397  91 

1,786  68 

480,467  02 

ASSETS  AND  LIABILITIES. 

ASSETS. 

Property-account  July  15,  1874 $4,344,496  68 

Cash  on  hand  July,  1874 82, 079  23 

T^n.lu'stm  handju1y,1874..      2-17.  m>  "<> 
Residue  gold  account 199,65 


449, 198  46 


Balance $: 

Claims  purchased  during  year 

Permanent  improvement: 

PoTTriiuiriit  expense- account $4, 105  78 

Iron  pipe 13,010  70 

Dewey  Ditch  improvement 5,  450  21 

Quicksilver  purchased  during  year 


Total  property- accc in nt 83,945,  S 

Rjmcli-ueeount 307.700  09 

Ranch  expense- account  during  year M,<>92  01 

Ranch  interest-account (1,702  60 


Capital  stock 1 $4,0 

Gold  bars $401,599  91 

Water-account 73  50 


Total  receipts  for  the  year 8401,673  41 

Less  current  expensiw ?  -2, 0f>3  15 

Less  current  labor !■  "0,338  52 

Less  teaming-aeeount 2,628  52 

Lties  merebandiso-aeronnt 15,052  29 

I*™  lumber-account 3,694  44 

Less  interest-account 3,638  46 

Lena  injury-account 326  00 

Loss  litigant-account 5,218  52 

152,964  91 


Actual  liabilities! 

Bills  pavable . 

Due  0.  P.  R.  R 

Due  on  pay-roll $1,916  0 

Lesa  cash  on  hand 259  7 
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The  secretary's  report  contains  the  following  comments  upon  these 

statements: 

In  tho  preceding  statements,  under  the  head  of  assets  and  liabilities,  the  gold  yield 

for  iho  year  aggregates  the  sum  of  8401,599.91.  Of  this  amount  £M>:i.!V>  was  obtained 
1'rom  tailings  of  thi'  Cherokee  Company's  fiumo  by  a  mac  who  worked  the  {"round  for 
one-third  the  proceeds,  and  was  by  him  minted  through  Rideont,  Hmilli  &.  Co.,  Oro- 
ville.  The  balance  came  directly  from  our  mine,  and  was  by  iih  rehacd,  inn  into  bars, 
and  shipped  to  the  treasurer,  Mr.  Judson,  San  Francisco. 

The  water  sales  made  during  the  year  have  been  exclusively  for  domestic  purposes, 
to  parties  who  have  attached  to  onr  office  pipe. 

Our  current  labor-account  for  the  year  has  been  materially  in  excess  of  our  last 
,vi::i]Jn  report.  Tbis  is  due,  in  a  great  measure,  to  expenditures  upon  the  Euteks  nii.l 
McDonald  tunnels,  and  npon  a  deep  and  expensive  bed-rock  cut  excavated  last  fall  lo 
reach  (ho  bottom,  ground  on  the  upper  Hat.  Wo  have  also  been  obliged  to  make  fiew 
openings  in  Saw -mill  Ravine,  and  the  work  has  been  through  stratas  of  pipe-clay,  which 
invariably  occur  npon  the  rim,  incurring  an  additional  expenditure,  not  only  in  labor, 
but  also  i'ii  blasting  malerhi!,  part  'cubit'ly  giant  powder,  as  exhibited  in  1-Tic  i-i;iiemeiiis. 
To  The  Jiitii'r  cause  i  ho  decreased  ii'-hl  id  bullion  is  also  due— the  hea.vy  beds  of  pipe- 
clay retarding  tlio  rapid  washing  of  pay-gravel. 

We  have  purchased  during  the  year  about  2,S0O  pounds  of  quick  silver,  costing,  at  64 
cents- and  <;r>  cents,-  hl.i-K'A!n.  'Ih'is  gives  us  now  on  hand  and  in  the  sluices  I'j.itel 
pounds,  or  nearly  8  [.oris.  This  is  arrived  at  by  allowing  a  loss  of  12  per  cent,  per 
annum,  which  we  ascertained  to  be  the  average  waste  when  it  was  our  custom  to  shut 
down  the  works  in  the  spring. 

We  hold  in  Cherokee  mining-district,  1,210  mining-claims,  of  100  feet  squaro  each. 
A  portion  Of  these  have  been  worked  out,  and  from  tbose  lying  in  (lie  upper  ilul.  the 
surface  has  been  washed  away.  No  surveys  have  ever  been  made  to  ascertain  what, 
proportion  ol'  ui:r  ground  is  still  untouched.  We  have  about  52  miles  "('  diicb,  wiucu 
conveys  water  to  Cherokee,  of  an  average  depth  of  31  feet  and  5  feet  in  v.  idth,  and 
i)1  miles  of  iron  pi]>e,  lil'i  inches  in  diameter,  conveying  said  water  across  tie:  various 
rivers  which  intercept  the  line  of  the  ditch.  In  the  claims  we  have  nine  hydraulic 
giants,  to  wbieb  the-  water  is  conveyed,  and  leading  therefrom  a  triple-  line  of  sluices, 
C  feet  and  4  feet  in  width,  for  nearly  2  miles, 

The  two  quartz-mills  in  operation  near  Forbestown  are  using  the  Paul 
process,  which  was  noticed  in  the  report  of  1872,  (pages  37, 3S.)  As  the 
process  has  been  changed  and  improved  since  its  introduction  in 
1 871 ,  and  is  now  in  uso  in  several  counties  in  this  State,  I  insert  the  fol- 
lowing  statement  concerning  its  details.  The  resnlts  of  practice  so  far 
do  not  in  my  judgment  indicate  that  the  advantages  claimed  for  it  coun- 
terbalance the  extra  cost  and  difficulty  of  a  dry  treatment.  I  need 
hardly  add  that  I  do  not  concur  in  Mr.  Paul's  electrical  theories.  His 
process  might  be  good  in  spite  of  them ;  but  it  must  be  judged  chiefly 
on  mechanical  and  economical  grounds. 

The  ore  mnst  be  dried  to  the  complete  expulsion  of  all  dampness  and  should  bo 
worked  as  soon  as  taken  from  the  ealcining-kiln  or  drying-plates,  whichever  parlies 
prefer  using.  Tho  calcinjng-kiln  serves  two  purposes,  one  of  drying,  tho  other  of 
softening  the  ore,  allowing  more  to  be  reduced  with  the  same  expense.  For  hard  ore, 
Mr.  Paul  recommends  tho  kiln;  for  soft  ore,  tho  plates.  For  the  crushing  of  ore,  he 
uses  and  prefers  the  common  stamp -battery.  Any  stylo  of  machinery,  however,  is 
iieecptablo  which  reduces  the  ore  to  fineness  suitable  for  the  pulveriser,  say  ;!i\  "u,  or 
40  mesh  wire-cloth. 

The  operation  begins  by  filling  a  hopper  with  ore  to  be  worked.  The  stamps,  when 
in  motion,  operate  on  an  automatic  feeder,  conneoted  with  the  hopper  holding  the  ore, 
and  the  battery  is  thns  fed  with  more  certainty  and  regularity  than  by  band.  The 
stamps  reduce  the  oro  coarsely,  say  to  the  iineuessof  No.  lid  wire-cloth .  The  batter;  is 
thus  enabled  to  do  double  the  work  ordinarily  performed  by  dry-crushing  batteries;. 
The  crushed  ore  falls  upon  a  conveying- belt  and  is  carried  to  the  hopper  of  the  pul- 
verizing-barrel,  where  it  is  at  nice  delivered  inside.  This  barrel  is  self-feeding  and 
self-discharging,  and  contains,  together  with  partially-reduced  ore  coming  from  the 
battery,  from  200  to  500  pounds  (according  to  the  size  of  the  barrel)  of  hard  quartz  in 
pieers'of  tlio  size  of  a  fist.  Tho  larger  pieces  are  used  as  pulveri/itig-nialorial,  tlie 
coarsei'  pulverizing  the  finer,  as  well  as  n  ducing  it  sell  hy  attrition.  The  ore  from  (bo 
battery  is  thus  rapidly  brought  to  a  powder  fine  enough  to  pass  through  No.  '-.<)  or  ',(0 
wire-cioth.^o.  Lift  having  KlQ  openings  to  the  square  inch,  Tho  internal  arrangement 
oi  Ibis  barrel  is  such  that  the  ore  passes  through  a  series  of  sieves,  only  the  first  dis- 
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charging  outward  and  into  the  hopper  below.  The  remaining  material  is  returned  at 
each  revolution  into  the  center  of  the  barrel  for  further  redaction.  To  prevent  dust 
ilriii'.;  ilium!,  Hie  barrel  is  iiiidosod  in  a  tight  ease,  the  lower  portion  of  whioh  forms  a 
hopper,  lul'.o  ibis  liii'  pulverized  on;  falls,  and  by  means  of  a  small  valve  is  delivered 
at  the  will  of  the  amp.lgainator  into  the  amalgamating- barrel, wbicb  is  dirccily  be- 
jicath  it.  Into  tbis  line,  dry,  warm  ore  from  ]T>  to  !.!!)  piT  eetit.  of  mercury  is  iut.ro- 
fiuued,  (nfri'tbiT  whh  some  simple  chemicals,  provided  the  character  of  ore  requires  them. 
Tim  ore,  i'i  is  claimed,  is  now  freed  of  all  gases  or  rebellious  iiiuis  and  ia  in  the  most 
favorahhs  condition  fur  amalgamation.  The  pure,  electrical,  and  warm  condition  of 
the  on;  enlivens  the  mercury,  and  liy  a  slow  revolution  of  thebarrelthe  mercury  and  ore 
play  together  like  water,  effecting  the  most  complete  intermixture.  All  base  substances 
in  tlio  ore  are  thrown  into  a  different,  elect  ricul  condition  to  the  precious,  and  cannot  be 
taken  up  by  t  lit;  mercury,  neither  do  they  have  any  "  sickening"  effect  upon  the  mercury, 
no  mill  lor  what  the  ore  contains.  The  timo  given  for  amalgamating  varies  from  30  to 
fiii  in  in  11  it's,  iii.t"ii!inj;  Jo  the  ore.  It  is  usually  only  30.  This  timo  having  elapsed, 
the  ore  is  then  conveyed  by  its  own  gravity  into  a  main  settler  of  special  construction, 
also  patented  by  Mr.  Paul.  Water  is  introduced  simply  for  the  purpose  of  sennial  ine 
the  sands  and  mercury,  and  soon  the  mercury  begins  to  gather  and  move  (h rough  a 
simple  device.  nlso  patented  by  Mr.  Paul  as  an  "amalgam  safe."'  In  this  safe  the 
precious  melals  are  depusifrd  an  inriali.emi,  while.  I.bo  surplus  mercury  passes  on  and 
out,  again  to  be  used  in  recharging  the  amalgamating  barrel.  Two  and  sometimes 
three  of  these  settlers  are  used,  according  to  the  value  of  ore,  fineness  of  red  net  ion, 
and  the  quantity  which  can  bo  worked  by  one  set  of  barrels.  Practice  has  shown  that 
III  is  sys(  em  can  be  carried  oui  t.o  auv  desired  extent  by  duplicating  ten-ton  mills. 
Seven  patents,  all  held  by  Mr.  Paul,  cover  the  process  and  machinery.  The  percentage 
of  extraction  is  simply  a  question  of  expense  and  prulii.  The  more  labor  expended 
in  the  reduction  of  material,  tho  higher  Hie  percentage  obtained.  Mr.  Paul  considers 
lhat  on  ordinary  gold-quartz  85  per  cent,  is  the  most  profitable  percentage  to  work  for. 
As  a  general  thing,  be  claims  California  ores  can  be  worked  up  to  this  percentage 
by  his  process  tit  an  expense  of  about  J3.50  per  ton  where  steam-power  is  used,  and  less 
if  water  can  bo  had  for  power. 
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SIERRA  COUNTY. 

Thiscountybasbeen  fully  described  in  the  Reports  of  1873  andl875,  both 

from  a  personal  visit  .of  Mr.  Skidmore  in  1874,anil  in  an  elaborate  paper 
of  Mr.  Charles  fJttndel,  which  will  be  found  in  tHe  Report  of  1873,  pages 
77  to  91.  The  principal  industry  is  gravel -mining,  which  is  here  earned 
on  by  means  of  tunnels  or  drill  s,  i!ie  greater  port  ion  of  tiie  county  hemg 
covered  by  volcanic,  matter.  In  the  lower  part  of  the  county,  however, 
near  Brandy  Ciiv,  there  are  extensive  ranges  of  auriferous  gravel  which 
are  worked'by  the  hydraulic  process.  The  county  has  2:j  quartz-nulls 
and  223  miles  of  mining-ditches.  The  gravel  obtained  by  drilling  is 
stored  in  large  dumps  until  the  washing  season,  when  it  is  run-through 
ion"  flumes,  under  light  heads  of  water.  The,  principal  mining  towns 
ttivl  lowland  !''lal.Uiiwnvine,EewaFfc,  (Whiskey  Diggings,)  Port  Wine, 
Monte  Cristo,  Forest  City,  and  Alleghany,  all  lying  on  the  great  ••  Blue 
lead  "  which  traverses  this  portion  of  the  State  in  a  northerly  and  south- 
erly  direction. 

The  most  productive  mine  in  the  county  is  the  Bald  Mountain,  nenr 
Forest  City,  which  was  fully  described  in  the  Report  of  1875.  Tins  claim 
was  prospected  by  a  shaft  280  feet  in  depth  and  a.  tunnel  2,000  feet  in 
length  run  to  connect  with  the  shaft.  These  works  required  nearly  two 
years  for  their  completion,  and  cost  $20,000.  The  mine  has  a  frontage  of 
3,600  feet,  and  a  length  of  V(  miles,  the  channel  running  nearly  on  the 
line  of  longest  course.  Tbe  improvements  at  the  mines  are  very  com- 
plete and  extensive.  The  main  tunnel  is  now  about  3,500  feet  long. 
The  washing-flume  is  lj  miles  long,  17  inches  wide,  18  inches  deep,  grade 
fi  inches  to  12  feet,  paved  with  blocks,  and  a  larger  portion  laid  with 
iron  riffles.  At  the  lower  end  of  the  flume  are  the  tailing-claims  of  the 
company,  which  are  8,000  feet  in  length.  There  are  two  large  dump- 
yards,  double  planked,  of  a  capacity  of  30,000  cubic  yards,  reservoirs, 
ditches,  and  flumes,  timber -houses,  store-room,  and  shops.  &c. 

The  Bald  Mountain  Company  commenced  operation  by  sinking  a  shaft, 
and  at  a  depth  of  26S  feet  found  bed-rock  and  good  pay-gravel.  This 
induced  the  company  in  the  springof  1870  to  start  a  tunnel  for  the  shaft, 
and  in  April,  1872,  the  shaft  was  reached,  and  drifting  commenced. 
From  the  first  washing  enough  gold  was  obtained  to  pay  all  expenses  of 
opening  the  mine.  Since  that  time  the  mine  has  paid  largely.  The  fol- 
lowing is  a  summary  of  operations  for  three  years  and  a  half: 
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The  product  of  the  last  six  months  was  obtained  by  washing  one-half 
of  the  dirt  on  baud.  In  July,  1875,  it  was  reported  that  the  company 
had  worked  539,354  square  feet  of  the  bed-rock  of  its  claim,  and  had 
over  6,500,000  square  feet  remaining,  estimated  to  yield  (at  the  rate  of 
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experience  to  that  time)  about  $1  per  foot.  The  gold  is  coarse-  the 
largest  piece  taken  out  weighed  65  ounces. 

I  am  indebted  to  Mr.  Charles  W.  Ilendel,  mining  engineer,  and  United 
Statesdepatymineral-sarveyor.ibrinterestinginformationconcerningthe 
leading  quarlz-minesof  this  county.  Besides  the  often-cited  causesoiTail- 
ure  in  quartz- mining,  it  is  worthy  of  mention  in  this  instance  that  those 
mines  which  have  been  worked  by  associations  of  private  owners  not 
Hicorponiied,  liEtvobeen  less  profitable  than  those  worked  by  companies. 
This  is  due  to  the  frequency  of  disputes  concerning  the  management, 
leading  either  to  the  stoppage  of  work  or  to  ruinous  eha.nge.-i  and  tiuoi  u- 
atious  in  the  administration. 

In  the  southern  part  of  this  coanty,  about  10  to  11  miles  east  of  south 
from  Uownievillo,  on  Wolf  Creek,  a  tributary  of  the  Middle  Fork  we 
find -the  Independent  and  Franco-American  quartz-lodes,  prominent  on 
account  of  their  large  and  well-defined  croppings.  The  quartz-rock  of 
the  first  named,  and  most  developed,  was  worked  by  the  locators  in 
arrastrasas  early  as  1866.  In  1S68 they  built,  at  a  cost  of  $6,500,  amill 
of  12  stamps  capacity,  containing  2  battel ies  ol'  -1  stamps  eaeh.  atoVio 
pounds  weight,  having  a  speed  of  70  drops  per  minute  and  8  inches  fall. 
ihe  mill  has  a  crushing  capacity  of  8  tous  in  24  hours ;  is  driven  by  aii 
overshot  water-wheel  20  feet  in  diameter.  The  quartz  is  hoisted  in 
large  barrels  out  of  the  shaft,  and  the  water  is  pumped  |,v  means  ol'  a  6- 
mch  double-acting  Hooker  pump,  all  being  driven  bv  a '25- foot  diame- 
ter overshot  water-wheel.  Pumping  and  hoisting  apparatus  cost  £2,700. 
Ihe  water  to  drive  both  wheels  for  all  kinds  of  machinery  in  and 
around  the  mine  and  mill  is  conducted  in  a  flume  16  inches  deep  by  18 
inches  wide,  J  mile  in  length,  from  Wolf  Creek,  at  a  cost  of  $600.  'The. 
ledgo  runs  S.  16°  30'  east  by  true  meridian.  The  company  owns  1  600 
linear  feet,  lor  which  it  haw  obtained  a  United  States  patent.  The  vein 
r\1H'?rJy  vertlcal>  diPPing  about  82°  east,  and  has  an  average  width  of 

0  to  8  feet.  The  walls  are  well  defined,  the  east  or  hanging  wall  being 
dart-Mae  talcose  slate,  while  the  foot  or  western  wall  is  composed  of  a 
dark-colored  serpentine  rock.  The  quartz  is  very  hard,  white  and  bine 
in  color,  and  impregnated  with  some  state  rock,  containing  abundant 
tree  gold,  and  the  slate  as  well  as  the  quartz  contains  rich  gold-bearing 
Btdphorets  and  galena.  The  elevation  of  this  mine  is  about  3.00b  t'ee't 
above  sea-level.  The  ledge  is  opened  and  worked  through  a  shaft  sunk 
on  the  ledge  at  the  edge  of  Wolf  Creek  5  by  10  feet  in  size,  and  is  !.-,<> 
leet  deep,  with  three  galleries  or  levels.  The  first  level  or  tunnel  is  43* 
feet  below  the  summit  of  the  ledge  at  the  shaft  and  38  feet  long ;  the 
second  level,  561  feet  below  the  summit  aud31  feet  long:  the  third  level, 
l~i>  leer  below  the  summit  and  25  feet  long.  This  shaft  and  the  several 
™pnelB  have  cost  about  $10,000  dollars.  The  quartz  in  the  bottom  of 
iTo  fl"  ^ommg  richer  in  free  gold.    Yield  heretofore  in  the  mill, 

tV°  f?    per  t0" '  eos;t  of  runnin£>  ** t0  *5 »  of  milling  $1.25  per  ton. 

Ihe  Oro  Quartz  Company1.-*  ledge  is  situated  about  600  feet  above 
Dowmevilleandthe  North  Fork  of  the  Yuba  River.  It  yielded  large 
returns  in  early  days;  the  vein  nearly  "perished  out"  in  the  secmid 
level,  and  the  mine  lay  dormant  for  several  years.  Two  years  ago 
some  of  the  old  members  of  the  company  re-organized  it,  and  have  driven 
a  lower  adit,  in  which  they  have  recently  found  a  promising  vein  about 
5  teet,  bearing  8.  35°  E.,  dipping  easterly,  but  almost  vertical,  be- 
tween well-defined  walls  of  talcose  slate.    The  mine  now  has  three  levels. 

1  lie  firs  one,  several  hundred  feet  below  the  summit  of  the  eronpire.s 
and  I  ,o  ieet  long,  bas  been  worked  out  to  the  surface.  The  second  level 
only  33  feet  below  the  first,  is  196  feet  long,  and  between  these  two  the, 
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vein  has  also  been  worked  out  in  part.  The  present  company  has  ran, 
102  feet  below  the  second,  the  third  or  lower  level,  whieh  is  now  400 
feet  long.  It  is  proposed  to  build  a  new  mill,  to  be  driven  by  water- 
power,  below  the  mine  on  the  Yuba  Eiver. 

The  MoDte  Cristo  Company's  ledge,  formerly  the  Johnson  ledge, 
which  had  lain  neglected  for  years,  was  this  year  purchased  by  San 
Francisco  capitalists,  who  are  now  driving  a  lower  tunnel  323  feet  long 
to  tap  the  ledge  163  feet  below  the  upper  level,  which  will  give,  thern 
■backs  or  reserves  of  175  to  190  feet.  Their  location  is  4,000  feet  long, 
and  has  an  average  course  of  nearly  north  aud  south,  with  a  dip  of  73° 
toward  the  east.  This  ledge  is  about  3  miles  northwest  from  Dowcie- 
ville,  and  is  4,700  feet  above  sea-level,  and  about  2,400  feet  above  the 
North  Yuba  River.  The  former  owners  drove  a  cross-adit  100  feet 
below  the  highest  point  of  the  croppings,  and  at  a  distance  of  26  feet 
the  vein  was  ent  6  to  7  feet  wide.  They  then  sunk  a  winze  35  feet  deep 
in  the  vein,  which  proved  here  to  be  8  to  0  feet  wide.  The  foot  aud 
hanging  walls  are  talcose  slate.  The  quartz  in  the  bottom  of  the  shaft 
contains  much  snlphurefs  and  assays  from  $25  to  $30  per  ton.  It  is 
soft  and  friable,  and  heuce  the  cost  of  the  extraction  of  the  ore  is 
expected  to  be  very  small  after  the  vein  shall  have  been  reached  with 
the  lower  level.  The  company  purposes  then  to  build  a  mill,  to  be 
driven  by  water-power,  obtained  from  Goodyear's  Creek,  a  tributary  of 
the  North  Yuba.  The  location  of  this  mine,  like  that  of  tbe  Oro  ledge, 
is  such  that  the  ledges  can  be  tapped  by  means  of  lower  tunnels  at 
small  cost,  dispensing  with  long  tram-ways  down  the  hill- side  anil  avoid- 
ing the  hoisting  of  the  ore  in  the  mine. 

The  Gold  Bluff  Mine  is  1^  miles  northeast  from  Downieville,  on  the 
west  side  of  the  North  Fork  of  the  North  Yuba  Kiver.  The  location 
comprises  4,400  feet  in  length  on  the  vein.  This  mine  was  discovered 
and  located  in  1854,  and  received  its  name  on  account  of  the  richness 
of  the  croppings  in  free  gold.  The  ore  was  at  that  time  packed  in  sacks 
upon  the  backs  of  mules  from  the  summit  of  the  ledge  down  the  steep 
mountain  (whieh  rises  at  an  angle  of  about  35°)  by  means  of  a  trail  cut 
around  the  hill-side;  at  the  mill,  1,000  feet  below  the  croppings,  it  was 
worked  in  a  small  two-stamp  battery,  driven  by  water-power.  After 
having  crushed  all  the  ore  that  could  bo  found  near  the  surface,  the 
owners  drove  a  cross-adit  150  feet  below  the  croppings  into  the  vein, 
which  they  found  increasing  in  width.  This  induced  them  in  1856  to 
build  a  new  mill  of  eight  stamps,  at  a  cost  of  over  $20,000.  It  was  pro- 
vided with  old-fashioned  square  stamps  weighing  1,000  pounds.  Tbe 
work  is  said  to  have  been  profitable  until  1859,  when  disagreements 
among  the  original  owners  and  the  outbreak  of  tbe  great  excitement 
over  the  silver-mines  of  Washoe  caused  its  abandonment.  A  uew  com- 
pany re-opened  the  mine  in  1865,  and  realized  in  about  two  years 
!?:.;,'>. ooo,  the  product  of  their  own  labor,  from  the  old  works  above  the 
tunnel,  ground  which  was  supposed  to  be  nearly  worked  out.  In  1864 
a  new  tunnel  was  run  about  600  feet  below  the  old  one,  on  the  slope  of 
the  mountain,  for  the  purpose  of  striking  the  main  chimney  or  pay- 
shoot  at  a  vertical  depth  of  300  feet  below  the  old  adit-level.  The  vein 
was  quite  narrow  when  first  struck,  but  soon  widened  out  to  from  6  and 
8  feet  in  thickness,  standing  vertical  between  its  casings  and  walls  of 
talcose  slate.  Explorations  have  exposed  a  continuous  pay-chimney  of 
nearly  600  feet  in  length.  Having  satisfied  themselves  that  they  had 
reached  an  extensive  vein  of  pay-ore,  the  company  built  a  new  mill  of  12 
stamps  of  000  pounds  weight,  with  a  crushing- cap  a  city  of  16  to  18  tons 
in  24  hours,  driven  by  water  brought  4  mile  in  a  flume  {28  inches  by  16 
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inches,  at  a  grade  of  $  inch  in  12  feet)  from  the  Middle  Fork  of  the  North 
Fork  of  the  North  Tuba. 

.  Afterthe  completion  of  this  mill,  the  company  worked  the  mine  suc- 
cessfully, employing  twenty  to  twenty-five  men,  until  August,  1871,  taking 
out  a  gross  amount  of  $150,000,  besides  the  tailings,  which  were  worked 
in  two  arrastras,  immediately  below  the  mill,  the  owners  of  the  arrastras 
paying  to  the  company  for  this  privilege  a  royalty  of  25  per  cent,  of  the 
gross  proceeds.  The  company  declared,  from  January  1, 1870,  to  July  1, 
1871,  a  dividend  of  $27,631',  besides  paying  for  machinery,  driving 
tunnels,  making  roads,  and  outside  improvements.  The  exhaustion  in 
some  degree  of  the  stopes  above  the  level,  together  with  quarrels  in  the 
company  and  the  want  of  adequate  explorations  in  depth  or  otherwise, 
has  caused  another  suspension  of  work. 

Around  the  highest  and  most  prominent  peak  of  Sierra  County,  the 
Sierra  Buttes,  (8,800  feet  high,)  are  clustered  many  quartz-mines,  well 
known  for  their  past  and  present  yield.  The  leading  one  of  these,  and 
one  of  the  foremost  in  the  State,  is  the  mine  of  Sierra  Buttes  Com- 
pany, which  for  the  fiscal  year  ending  June,  1875,  crashed  49,821 
tons  of  ore,  yielding  $356,420 — a  little  over  $7.15  per  ton,  exclusive  of 
their  tailing-assay  of  $3.76  per  ton. 

I  am  indebted  to  Mr.  William  L.  Oliver,  of  San  Francisco,  for  the  fol- 
lowing summary  of  the  operations  of  the  mine  and  mills  of  this  com- 
pany for  the  year  ending  December  31,  1875.  In  the  Sierra  Buttes 
Mine,  240  men  were  employed,  at  §2.50  to  $3  per  day.  The  cost  of 
mining  per  ton  extracted  was  $3.48;  number  of  tons  extracted  and 
worked  54,C;'>(! ;  average  yield  about  $7  ;  total  bullion  product  $393?0S9. 
The  three  mills  of  the  company  are  run  by  water-power,  and  contain  8ii 
stamps, 3 pans, and 4 concentrators.  Weightof  stamps,  750pounds;  drop, 
8  incheB,  80  times  per  minute ;  capacity,  about  2  tons  per  stamp  per  24 
hours;  cost  of  treatment  per  ton,  77  J  cents.  The  ore  contains  0.5  per  cent. 
of  sulphurets,  which  are  amalgamated  in  pans  after  atmospheric  oxi- 
dation. 

The  Independence  Mine,  belonging  to  an  English  company,  is  on  the 
same  lode,  and  immediately  adjoins  the  three  ledges  of  the  Sierra  Buttes, 
which  unite  near  the  boundary  of  these  two  companies,  forming  one 
large  vein,  10  to  30  feet  in  thickness.  The  company  owns  5,000  feet  of 
the  vein.  It  was  worked  as  early  as  1851.  The  first  mill  erected  in 
1856  burned  down.  The  second  mill  was  injured  twice  by  avalanches. 
The  third  mill,  built  in  1861,  had  21  stamps,  and  was  carried  away  in 
March,  1868,  by  an  avalanche,  by  which  several  persons  were  killed.  In 
1869  the  fourth  one  was  built,  at  a  cost  of  about  $25,000,  out  of  reach  of 
snow  slides  from  the  Buttes  Mountain,  near  the  entrance  of  the  drain- 
agv-adit.  The  mill  contains  24  stamps  of  700  pounds  weight-,  and  a.  speed 
of  70  drops  per  minute,  and  8  inches  drop;  also  1  Knox  pan,  and  1 
Hendy's  concentrator  for  the  purpose  of  working  sulphurets,  Ac.  It  has 
a  crushing-capacity  of  1,200  tons  per  month.  An  additional  mill  of 
20  stamps  has  lately  been  erected,  which  will  crush  1,000  tons  per  month. 
The  Independence  vein  is  worked  by  a  series  of  levels  driven  partly 
alongside  and  partly  in  the  ledge.  Of  these  there  are  5,  each  one  about 
100  feet  from  the  next  level  above.  The  third  level  is  reached  by  a 
cross-adit  driven  nearly  at  right  angles  to  the  vein  from  the  Independ- 
ence ravine,  a  distance  of  about  600  feet.  This  is  the  lowest  point  of 
[i.itni  <l  <lr  iin;^>- tin  li  IU>  limn' .ir  |  i     ■       i  ...lit.    . 

adit  all  the  ore  is  taken  in  cars  to  the  mills.  The  cars  are  loaded  in 
the  levels  below  the  third,  and  are  brought  to  the  hoisting- shaft,  where 
they  are  hoisted  on  a  cage  to  the  third  level,  on  which  the  hoisting- works 
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are  situated,  and  are  then  run  through  the  drainage-adit  to  the  mills, 
where  they  are  dumped.  The  batteries  are  supplied  by  automatic  feed- 
ingapparatus.  This  mine  is  kept  free  from  water  below  the  third  level 
by  powerful  pumps.  Adits  may  be  driven  from  the  Yuba,  2,000  feet  ver- 
tically below  the  present  drainage-level,  or  over  2,800  feet  lower,  measured 
on  the  dip  of  the  vein,  which  is  over  45°  to  the  north.  This  mine  is 
situated  about  6,000  feet  above  sea-level.  The  machinery  is  driven 
partly  by  steam-power,  costing  851,000,  anil  partly  hy  water,  brought 
in  a 'large  flume  seven  or  eight  miles  long  from  several  hikes,  the 
eapae.il: v  of  which  has  been  greatly  increased  hy  large  dams,  at  a  cost,  of 
over  $25,000.  The  walls  of  this  mine  are  well  defined.  The  quartz  is 
very  heavily  impregnated  with  rich  gold-bearing  sulphurets.  On  ac- 
count of  the  great  difficulty  encountered  until  recently  in  clearing  the 
mine  from  water,  the  company  could  crush  but  little  quartz  during  last 
year,  hut  is  now  able  to  work  both  mills. 

The  Keystone  Mine,  is  situated  about  13  miles  easterly  from  Dowme- 
ville  and  about  3  miles  southerly  from  the  Independence  aud  Sierra 
Buttes  Miue.  It  was  worked  in  1854  by  Mexicans  with  arrastras.  In 
I860  a  quartz-mill  with  4  stamps  was  erected.  Iu  18GI  4  more  stamps 
am!  ;i"uin  in  J  S60  4  additional  stamps  were  added,  making  a  total  of  12 
stamps,  of  about  550  pounds  to  000  pounds  weight,  driven  hy  a  20  horse 
power  engine.  Thismill  was  destroyed  in  March,  1863,  by  an  avalanche. 
It  was  rebuilt  the  same  year  in  a  more  sheltered  place.  In  1871  the 
company  built  a  new  mill  below  its  lowest  drain-tunnel,  at  a  cost  of 
$20,000,  containing  20  stamps  of  fiOO  pounds  weight,  having  a  speed  of 
ii."i  drops  per  minute  and  9  inches  fall  each,  using  also  1  Varney  pan  and 
settler.  This  mill  has  a  crushing  capacity  of  about  30  tons  in  21  hours, 
and  an  average  yield  of  $20  per  ton,  at  a  cost  of  $5  to  $8.  The  maehmery 
is  driven  by  a  50- horse- power  steam-engine.  The  mine  is  about  0,000 
feet  above  sea-level  and  2,000  feet  above  the  Yuba  River.  The  present; 
lower  drain-tunnel,  began  in  I860,  was  finished  in  1870,  is  about  700 
feet  below  the  summit  of  the  croppiugs  and  over  1,900  feet  long.  From 
this  the  quartz  is  transported  in  cars  to  the  mill,  after  having  been 
hoisted  from  the  works  by  a  30-horse-power  engine.  The  locution  is 
3,000  feet  in  length,  with  a  coarse  of  N.  54°  21'  B.  trae  meridian,  con- 
taining 49.97  acres  of  land,  including  the  mill-site.  It  dips  about 87° 
to  the  south,  and  consists  of  3  pay  shoots  or  chimneys  as  far  as  explored, 
2A  to  6  feet  in  width.  The  first  pav  shoot  is  150  feet,  tlwi  second  250  leer, 
and  the  third  380  feet  iu  length  along  the  vein.  The  walls  are  well  de- 
fined and  are  a  talcose  black  slate  rock.  The  quartz  is  a  ribbon-rock, 
and  contains  rich  gold-bearing  sulphurets  and  galena.  The  gold  is  fine, 
free,  and  evenly  distributed  through  the  pay  chimneys.  This  company 
employs,  when  the  mill  is  running,  about  50  men. 

The'Phoauix  Quartz  Mine  is  situated  about  0,000  feet  above  sea-level, 
on  the  eastern  slope  of  the  Sierra  Buttes  Mountain,  about  one  and  one- 
half  miles  easterly  from  the  Sierra-  Buttes  Mine.  The  lode  courses  N. 
0o°  43'  E.,  with  an  average  dip  of  about  78°  to  the  north -non  Invest. 
It  is  iucased  in  well-defined  walls  of  metamorphic  slate,  with  a  few 
inches  of  gouge  between  the  walls  and  quartz.  The  quartz  is  of  white, 
yellow,  and  reddish  color,  containing  free  gold  aod  rich  gold-bearing 
sulphurets.  The  company  has  sunk  on  the  foot  wall  a  225-foot  double 
shaft,  through  which  hoisting  is  done  in  large  buckets  by  horse-power 
and  a  whim.  The  quartz  was  in  early  days  conveyed  in  sacks  on 
mules  down  the  steep  hill- side  to  the  company's  mill  at  the  river,  at  a 
cost  of  $5  per  ton,  until  the  company  built  a  wagon-road  three  miles 
long,  after  which  it  was  hauled  to  the  mill.    The  company's  location  on 
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tbe  vein  is  1,000  feet  long,  with  an  area,  including  the  mill-site,  of 
1.9.40  acres.  The  mill  contains  four  stamps,  of  650  pounds  weight.,  Jiaving 
a  drop  of  8  inches  and  65  drops  per  minute,  driven  by  a  12 -fool  dime- 
ter 3-foot  breast  overshot  water-wheel ;  the  water  is  brought  in  a  flame 
600  feet  long,  15  bv  13  inches  in  size,  from  the  South  Fork  of  the  South 
Fork  of  the  North  Yuba  Itiver,  crushing  five  tons  in  twenty-four  hours, 
at  a  cost  of  $3  per  ton  for  mining  and  milling  and  $2.50  for  hauling  lo 
the  mill.  There  has  been  about  1,000  tons  crushed  from  this  mine, 
yielding  $20,000.  This  mine  is  favorably  located  to  drive  lower  adits, 
from  which  the  quartz  could  be  cheaply  transported  in  buckets  on  end- 
less wire  ropes  or  tram-ways,  so  arranged  that  the  loaded  buckets  or 
cars  coming  dowu  and  emptying  themselves  would  return  the  empty 

Tbe  Empire  Quartz  Mine  is  located  on  the  southwestern  slope  (near 
the  dividing  rid^e)  of  the  Yuba  and  I'VaLber  Kivers,  on  the  left  bank  of 
the  east  branch  of  the  Xorth  Fork  of  tbe  Worth  Yuba  River,  about  five 
miles  northwest  from  the  Sierra  Buties  Mountain,  at  and  near  an  ele- 
vated mountain-valley,  known  as  Gold  Valley.  The  lowest  point,  the  mill- 
site,  is  5,550  feet  above  sea  level,  while  the  highest  point  of  the  outcrop 
of  the  ledge  is  6,100  feet  in  altitude.  The  average  course  of  the  ledge 
isN.  74°  30'  E.,  and  the  length  of  the  claim  (as  given  in  the  application 
for  patent)  is  1,506  linear  feet,  inclosed  in  an  area  (including  5  acres  for 
a  mill-site)  of  22.25  acres.  The  dip  is  from  3S°  to  55°  to  tbe  south. 
The  lode  is  incased  in  well-defined  smooth  walls  of  feldspathic  rock  on 
the  foot-wall  and  slate  on  the  hanging-wall.  The  quartz  is  mostly  of 
a  red  and  whitish  color,  and  very  heavily  impregnated  with  different 
varieties  of  refractory  sulphurets,  predominating  in  many  places  over 
the  quartz.  This  company  has  expended  a  great  deal  of  money  in  ex- 
tracting ore  by  sinking  winzes  and  running  tunnels  following  the  ledge. 
The  present  lower  tunnel  is  374  feet  long,  and  presents  a  quartz-vein  of 
8  to  12  feet,  in  .width.  The  ledge  has  been  worked  to  a  depth  of  over 
200  feet.  The  mill  consists  of  ten  stamps,  all  machinery  driven  by  an 
overshot  water- wheel.  The  assorted  refractory  ore  of  sulphurets  was 
conveyed  to  the  chl  or  i  nation -works.  This  company  has  made  cost.lv 
experimcuts  in  all  kinds  of  gold-saving  machinery  and  apparatus,  but 
have  failed  to  separate  the  gold  from  the  refractory  base  metal. 

The  Four  Hills  Quartz  Mine  is  located  near  the  head  of  Little  Bear 
Valley,  near  the  Plumas  and  Sierra  County  line,  close  to  the  dividing 
summit  of  the  Yuba  and  Feather  Eivers ;  it  is  about  midway  between 
the  Sierra  Unties  and  the  Plumas  Eureka  Quartz  Mines.  The  Buttes, 
Independence,  Eureka,  and  Empire  Mines  are  the  most  prominent  crop- 
ping*, and  are  only  surpassed  by  the  massive  croppings  of  tbe  Four 
Hills  quartz-ledge.*  The  first  three  mentioned  are  owned  by  English 
corporations.  The  Four  Hills  quartz-ledge  is  like  all  the  beforemeii- 
tioned  ledges,  a  gold-bearing  true  fissure- veiu.  It  is  well  defined,  from 
5  to  80  feet  wide  on  its  croppings,  with  a  dip  of  45°  to  85°  to  the  south- 
west. 

In  close  proximity  west  of  this  ledge  we  find  a  well-defined  limestone 
belt  and  rich  iron  veins.  This  limestone  belt  apparently  runs  through 
California,  aud  along  the  eastern  side  of  it,  within  a  short  distance,  runs 
the  above  referred  to  system  of  quartz-veins,  traced  by  a  succession  of 
massive  croppings  for  more  than  seventy  miles,  crossing  creeks,  rivers, 
and  high  ridges.  About  parallel  to  the  limestone  belt  in  this  county 
iron  deposits  of  the  best  quality  occur,  bounded  on  tbe  east  by  granite 
and  west  by  slates. 
The  Eour  Hills  quartz-ledge  is  incased  in  well-defined  smooth  walls 
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of  fehl spathic  granite  and  sandstone  on  the  foot-wall  and  tnetamorphic 
slate  on  the  hanging- wall.  The  quartz  is  of  a  red  and  white  color,  and 
some  a  ribbon-rock,  heavily  impregnated  with  rich  sulphurets  and  gale 
nas.  The  red  quartz  resembles  that  of  the  rose  ledge  of  the  Sierra 
Untt.es  Mine,  while  the  white  quartz  has  the,  appearance  of  the  Cliff  and 
Ariel  ledges  of  the  Buttes  Mine.  They  also  appear  to  be  similarly 
located,  the  rose-colored  rock  to  the  east,  the  Ariel  in  the  middle,  and 
the  Cliff  to  the  west,  being  here  all  in  one  body,  while  in  the  buttes 
they  form  three  distinct  different  ledges  50  to  100  feet  apart  and  each 
having  well-defined  walls.  This  company  has  expended  a  great  deal  of 
money  in  developing  their  mine,  in  extracting  ore  by  sinking  many  wide 
winzes,  opening  out  the  mine  from  the  surface  or  croppings  in  a  contin- 
uous line  for  about  1,000  feet  in  length. 

They  have  also  run  tunnels  through  hard  granite  for  the  purpose  of 
tapping  the  ledge  lower.  The  lower  tunnel  started  from  a  small  valley 
on  the  head  of  the  middle  branch  of  the  North  Fork  of  the  North  Yuba 
River,  and  is  now  400  feet  long,  the  face  being  only  about  50  feet  from 
the  ledge,  and  will  tap  the  ledge  over  200  feet  below  the  croppings. 
The  higher  tunnel,  near  the  dividing  gap  of  the  middle  and  east  branches 
of  the  North  Fork  of  the  North  Yuba  River,  is  also  400  feet  long,  and 
is  nearly  all  run  in  quartz-rook,  on  which  the  company  are  at  present 
working.  The  quartz  is  conveyed  on  wagons  down  a  steep  hill  to  the 
mill.  The  mill  contains  four  stamps,  and  is  driven  by  a  Kredeubass 
water-wheel  under  a  225-foot;  pressure.  The  first  crushing  was  in  1805. 
The  winters  at  this  mine  are  quite  severe,  on  account  of  i t«  great  altitude, 
tin'  highest  point  of  the  croppings  heiiig'0,8711  feet  above  sea-level.  The 
snow  lies  often  from  10  to  40  feet  deep  al  the  company's  boarding-house 
near  the  mouth  of  the  lower  tunnel.  This  company  has  2,015.1),"!  linear 
ieet  of  the  ledge,  containing  28.92  acres  of  area. 

PLUMAS  COUNTY. 

The  following  account  of  this  county  has  been  contributed  by  J.,  A. 
Edman,  of  Mumford's  Hill.  I  consider  it  an  extremely  valuable  discus- 
sion, and  am  very  grateful  to  Mr.  Edman  for  the  pains  he  has  taken  to 
add  so  important  a  contribution  to  this  report. 

From  the  beginning  of  the  geological  survey  of  California  in  1860  to 
its  discontinuance  in  1873,  though  a  mass  of  valuable  material  was  col- 
lected in  illustration  of  the  geology  of  the  State,  but  few  publications 
bearing  on  practical  geology  and  mining  have  reached  the  public.  The 
surveys  and  observations  on  the  ancient  auriferous  gravel  deposits  in 
the  central  part  of  the  State  are  still  inaccessible  to  the  general  reader, 
and  may  remain  so  for  some  time,  until  a  more  far-seeing  spirit  .shall 
animate  our  legislators.  A  comparatively  small  portion  of  the  gold- 
mining  region  of  the  Sierra  Nevada  has  come  within  the  observations  of 
the  members  of  the  geological  survey,  the  field  of  labor  being  so  immense 
and  the  aims  of  the  survey  so  exhaustive. 

Some  rapid  reconnaissances  were  made  by  Professor  Whitney  and  his 
assistants  during  the  years  1861-'G3-'65  of  the  most  prominent'points  of 
Plumas  County,  chiefly  on  the  eastern  side  of  the  county,  where  the 
important  discovery  of  fossils  belonging  to  the  Jurassic  period  was  made, 
near  Taylorsville,  all  of  which  is  embodied  in  the  few  pages  devoted  to 
Plumas  County  found  in  the  first  volume  of  the  Geological  Survey. 

Since  that  time  the  extension  of  the  public  surveys  has  done  much  to 
increase  our  knowledge  of  the  topography  of  the  county,  and  individual 
explorations  and  researches,  together  with  the  operations  of  miners, 
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have  thrown  new  light  on  its  geology  and  mining  resources.  Although 
lacking  the  elaborate  accuracy  and  high  authority  of  the  State  .survey, 
those  may  servo  a  practical  purpose  in  directing  attention  to  a  region 
■which  offers  ;i  rich  field  alike  for  the  studies  of  the  geologist  and  for  the 
labors  of  the  miner. 

The  purpose  of  this  article  is  to  illustrate  the  geognosy  of  the  south- 
western portion  of  Plumas  County,  from  original  surveys  and  explora- 
tions made  by  the  writer,  and  from  the  most  reliable  observations  ob- 
tainable from  other  sources.  An  indispensable  aid  to  the  comprehension 
of  these  will  be  found  in  the  map  designed  to  accompany  this  descrip- 
tion, to  which  the  reader  is  referred. 

This  map  has  been  constructed  on  the  basis  of  the  map  made  for  the 
county  by  Arthur  W.  Keddic,  esq.,  and  completed  in  1874,  a  work 
commendable  for  its  accuracy  and  finish  in  all  that  relates  to  the  gen- 
eral topography  of  the  county.  To  this  gentleman  the  writer  is  under 
obligations  |or  valuable  assistance  and  information.  On  the  geological 
map  herewith  given,  the  underlying  rock -formations  have  beeuindicated 
by  distinctive  markings,  and  the  gravel  and  volcanic  deposit  s  bv  colors. 
the  same  color  generally  being  used  for  those  deposits  which  appear  to 
belong  to  a  distinctive  river-system  or  to  have  a  common  origin.*  To 
avoid  needless  intricacy,  mountain  chains  and  ridges  are  not  indicated, 
the  highest  peaks  alone  being  shown. 

The  region  under  consideration  forms  that  part  of  Plumas  County 
embraced  between  the  North  Fork  of  Feather  River,  with  its  trilmiaiv. 
the  East  Branch,  on  the  north  and  northwest,  and  the  Middle  Fork  on 
the  south  and  southeast,  extending  westerly  to  the  county  line  and 
eastward  to  a  point  four  miles  east  of  Quincy.  Within  this  territory 
the  rock-formations  most  closely  observed  by  the  writter  and  herein 
most  fully  described  are  situated  within  and  adjoining  township  21 
north,  range  8  east.  This  township  includes  within  its  limits  the  east- 
ern edge  of  the  great  mountain  range  which  here  culminates  in  Spanish 
Peak,  one  of  the  points  marking,  with  Pilot  Teak  to  the  southeast,  and 
Lassin's  Peak  to  the  northwest,  the  axis  of  the  Sierra  Nevada,  which 
after  maintaining  in  the  south  the  character  of  a  high  continuous  chain 
here  breaks  into  many  irregular  ridges,  inclosing  within  their  rockv 
barriers  extensive  and  fertile  mountain  valleys. 

The  physical  character  of  the  region  between  the  North  and  Middle 
Forks  of  Feather  Eiver  is  that  of  a  broad  mountain  range  rising  gen- 
erally above  an  altitude  of  5,500  feet,  its  highest  point  being  reached 
at  Spanish  Peak,  6,500  feet  high.  Its  general  trend  is  from  southwest 
to  northeast;  cut  by  small  streams  flowing  in  their  lower  courses 
through  deep  canons  into  the  North  or  Middle  Fork,  respectively,  it 
maintains  its  character  of  a  continuous  range  until  near  the  eastern  line 
of  township  24  north,  range  8  east,  where  the  northern  portion,  ail  or  form- 
ing the  escarpments  of  which  Spanish  Fenk  is  the  mosteasterly,  somewhat 
abruptly  sinks  into  a  low  ridge  separating  the  East  Branch  from  its 
main  affluent,  Spanish  Creek,  while  a  southern  branch,  after  suilonng 
a  slight  depression,  continues  eastwardly  between  Spanish  Creek  and 
Middle  Fork,  and  rising  in  Claremont  Hill  to  an  elevation  nearly  equal 
to  Spanish  Peak,  subsides  into  lower  ridges. 

*It  being  impracticable  fo  reproduce  these  colors  in  engraving,  I  must  attempt  to 
convey  tlie  information  (less  graphically)  bj  smipiy  s;iyii'ig  limt'  on  the  original  nuip. 
thn  spaces  numbered  2,  ?,,  4,  5,  </>,  7,  7a,  7b,  8,  and  8b  arc  colored  alike,  and  (lint  the 
same  is  the  case  with  the  spaces  ft  and  b;  the  spaces  !1,  10,  ;i.:nl  1 1  ;  the  sprites  12  rind 
13;  the  spaces  14,  If.,  Hi.  IV.  ami  IS;  the  spaces  19  and  HO;  the  space*  >::!,  -21.  y(j.  and 
26 ;  and  the  spates  27,  28,  20,  and  :>u.  Where  the  spaces  are  far  apart,  it  is  possible 
tbat  the  similarity  of  coloring  may  not  have  been  intended  as  significant.— K.  W.  R. 
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The  highest  points  within  the  region  mentioned  are  generally  fonnd 
to  consist-  of  syenite,  granite,  and  syeuitie  granite,  which  mostly  form 
broad  and  rounded  ranges  with  a  gentle  slope  to  the  south,  bat  pre- 
senting abrupt  and  precipitous  slopes  to  the  cast  and  northeast  where 
the  slates  adjoin  them.  This  condition  is  caused  not  only  by  the 
upheaval  of  the  granite  masses,  which  appears  to  have  taken  place 
within  a  comparatively  recent  period,  but  alio  by  the  wearing  away  of 
the  softer  slates,  and  not  least  by  glacial  action  of  which  indications 
arc  found  on  the  eastern  and  northeastern  slopes  of  Spanish  Teak,  where 
large  basins  now  occupied  by  small  hikes  are  excavated  near  the  junc- 
tion of  the  syenite  with  the  slate,  and  whore  large  fragments  of  syenite, 
mostly  angular  and  in  iinslm  titled  heaps,  are  fonnd  in  and  near  the  beds 
of  the-  streams  rising  on  the  thinks  of  the  mountain. 

At  the  foot  of  Spanish  Peat,  inclosed  by  the  mountain  ranges  above 
described,  is  a  basin  of  irregularly  circular  outline  and  nearly  three 
miles  in  diameter,  forming  two  valleys,  through  which  flow  Spanish 
Creek  and  Meadow  Valley  Creek,  and  having  its  present,  outlet  through 
the  gorge  cut  by  Lower  Spanish  Creek,  which,  after  leaving  this  basin, 
pursues  a  sinuous  course  of  four  miles,  and  then  enters  the  yet  larger 
basin  of  American  Valley,  situated  at  an  altitude  of  3,400  feet.  The 
Meadow  Valley  basin  will  be  further  described  in  treating  of  the- geo- 
logical formations  in  their  order.  Further  to  the  west,  and  near  the 
point  where  the  main  range  branches  off,  are  found  two  larger  elevated 
vallevs,  namelv,  Hack's  and  Haskell's  Valleys,  situated  at  an  altitude 
of  nearly  3,0(i()  feet  and  parallel  in  general  direction  ;  the  former  occu- 
pying a\leep  depression  in  the  syenite  5  miles  long  by  from  one-half  to 
one  mile  in  width  ;  the  latter,  situated  at  the  junction  of  the  syenite 
with  the  slates,  of  nearly  the  same  length  but  somewhat  narrower.  In 
both  these  valleys  the  bed-rock  has  but  a  shallow  covering  of  very  recent 
gravel-beds,  and  no  signs  remain  of  glacial  action.  It  is  to  be  noted 
that  both  these  valleys  open  to  the  south  and  southwest.  Following 
the  main  ridge  toward  the  Buckeye  house,  where  the  county  line  crosses 
it,  we  find  the  streams  emptying  to  the  North  Fork  generally  flowing 
with  steep  descent  through  narrow  and  deep  gorges,  while  the  tribu: 
taries  of  the  Middle  Fork,  such  as  the  streams  of  the  Gravel  llange  and 
Granite  Basin,  in  their  upper  courses  ramify  in  every  direction  between 
low  and  rounded  ridge?,  ami  excavate  deep  canons  first  when  they 
approach  the  gorge  of  the  Middle  Fork. 

After  this  general  view  of  the  physical  geography  of  this  section,  we 
may  next  consider  ils  geological  features,  commencing  in  the  review  of 
its  rock-formations  at  the  boundary-line  between  Plumas  and  Butte 
Counties  and  proceeding  eastward.  As  most  of  the  region  in  question 
has  been  little  explored  and  bat  recently  surveyed,  the  information  as 
to  its  geology  is  vague  and  uncertain,  so  that  but  few  data  can  be  given 
as  to  the  position  and  extent  of  its  formations,  and  these  relate  princi- 
pally to  the  vicinity  of  the  wagon-road  from  Buckeye  to  Quincy,  which 
here  follows  the  summit  of  the  ridge. 

The  underlying  bed-rock  near  the  Buckeye  house  is  a  compact  granite 
and  syenitic  granite,  here  overlain  by  a  gravel-deposit  (No.  1)  of  limited 
extent  and  thickness,  consisting  mostly  of  well-worn  pebbles  of  quartz. 
A  sheet  of  basaltic  rock,  at  this  point  30  to  40  feet  in  thickness,  rests  on 
this  gravel,  forming  lor  more  than  a  mile  the  flat  summit  of  the  ridge, 
here  called  Walker's  Plain.  The  basalt  is  black  and  compact,  exhibiting 
at  some  points  an  irregular  columnar  structure. 
The  mass  of  granite  forms  the  northern  point  of  a  great  body  of  the 
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same  rock  which  extends  for  many  miles  to  the  south  and  southwest 
into  Butte  County. 

After  passing  the  basalt  at  Walker's  Plain,  the  ridge  is  covered  by  a 
loose  deposit  of  volcanic  material,  consisting  of  the  usual  tufa  ceo  us  beds 
intermixed  with  blocks  of  basalt  and  trachytic  rocks,  until  near  Pal- 
metto the  bed-rock  crops  out,  here  consist  in::  mainly  of  talcose  slates. 
Continuing  in  a  northeasterly  direction,  the  talcose  slates  change  into 
a  massive  talcose  rock  of  fibrous  structure,  which  seems  euynently 
fitted  for  furnace-linings  and  hre-proof  material,  and  is  used  as  such  to 
a  limited  extent.  The  top  of  the  range,  which  at  a  point  about  four 
miles  east  of  Palmetto  reaches  its  greatest  altitude  (5,900  feet)  at 
Frenchman's  Hill,  is  still  composed  of  slates  of  varying  composition, 
chiefly  talcose,  until  on  the  slope  of  Frenchman's  Hill  toward  Little 
Grizzly  Creek  true  serpentine  is  observed  for  some  distance.  Proceed- 
ing southward  we  find  the  edge  of  a  body  of  granite  included  within 
Granite  Basin,  where  this  rock,  generally  soft  and  deeply  decomposed, 
has  been  formed  into  broad,  low,  and  rounded  ridges,  with  only  occa- 
sional outcrops  of  massive  rounded  masses.  It  covers  an  area  of  about 
six  square  miles,  and  does  not  at  any  point  form  any  high  or  prominent 
peak.  Gold-bearing  quartz-ledges  have  been  found  in  this  formation, 
among  which  the  Spark's  ledge  was  worked  with  profit  for  over  two 
years. 

Descending  Frenchman's  Hill  and  going  eastward  we  cross  Grizzly 
Creek  and  enter  the  western  arm  of  Haskell's  Valley,  where  a  branch 
of  Grizzly  Creek  takes  its  rise,  flowing  westward;  while  in  the  same 
valley,  separated  only  by  a  slight  swell  of  the  ground,  rises  a  branch  of 
Buck's  Creek,  flowing  northeasterly.  In  the  extreme  western  end  of 
the  valley,  the  vast  accumulations  of  loose  gravel  with  angular  and 
slightly  worn  blocks  of  a  variety  of  greenstone  found  in  situ  close  by, 
all  of  which  deposits  are  devoid  of  any  stratification,  seem  to  indicate 
the  existence  of  glacial  action  at  a  recent  period,  and  before  the  present 
gorge  of  Upper  Grizzly  Creek  was  formed.  The  high  and  precipitous 
rock  wall  bounding  the  southern  side  of  the  valley  and  consisting  of  a 
variety  of  serpentine,  impresses  the  beholder  with  a  belief  in  the  recent 
upheaval  of  the  mountain,  or  a  corresponding  sinking  of  this  part  of 
the  valley.  Some  isolated  patches  of  basalt,  conical  in  form,  are  found 
on  the  low  bills  north  of  the  valley. 

Following  the  road  on  an  easterly  course  we  find  a  magnesian  rock, 
related  to  serpentine,  but  possessing  a  light-gray  to  reddish-gray  color, 
and  of  fibrous  structure,  breaking  in  large  irregular  blocks,  roughly 
weathered  on  the  surface,  and  containing  interspersed  through  its  mass 
many  small  brownish  black  cubical  crystals  of  peroxide  of  iron.*  This 
rock  underlies  the  greater  part  of  the  valley  and  forms  the  high  ridge 
on  the  south,  continuing  easterly  nearly  three  miles  to  the  head  of  Wil- 
low Creek,  where  it  comes  to  a  point,  meeting  clay  slates  on  both  sides. 
One  mile  southeast  of  Buck's  Eanch,  and  near  the  gap  through  which 
the  main  stream  of  Haskell's  Valley  linds  an  outlet  to  Buck's  Valley, 
we  reach  the  southern  limit  of  the  great  syenitic  mass,  which  extends 
unbroken  northeasterly  to  Spanish  Peak,  distant  six  miles,  and  to  the 
northwest  crosses  the  North  Fork,  beyond  which  it  continues  for  a 
great  distance,  forming  many  of  the  most  prominent  mountains  near  the 
bonndary-line  between  Butte  and  Plumas. 

Tracing  the  edge  of  the  syenite  from  the  point  above  mentioned,  its 
trend  is  at  flrst  nearly  easterly  through  the  middle  of  the  eastern  arm 

*  Doubt-Iran  psoudomorphs  aftor  pyritu,  and  produced  by  its  osidation. — R.  W.  R. 
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of  Haskell's  Valley;  thence  it  gradually  corves  to  the  north,  following 
a  northeast  course  at  the  divide  between  Haskell's  Valley  and  the  west 
branches  of  Bear  Greek,  sweeping  around  which  it  crosses  the  divide 
between  Bear  Creek  and  upper  Big  Creek  with  a  northeasterly  course, 
and  after  entering  township  24  north,  range  8  east,  one  mile  east  of  its 
soul  h west  corner,  turns  still  more,  aud  thence  to  near  Spanish  Peak 
follows  a  course  of  north  12°  west. 

Adjoining  the  syenite  are  found  near  Haskell's  Valley  quartzites  and 
hard  blue  clay-slates;  at  the  head  of  Big  Creek  a  gradual  change  to 
hornblende  schist,  next  to  mica  slate,  containing  mueh  quartz,  which 
graduates  into  a  hard,  nearly  black  siliceous  clay-slate. 

Following  the  edge  of  the  syenite  into  township  24  north,  range  8 
east,  it  is  found  on  the  flauk  of  the  mountain,  which  here  towers  nearly 
two  thousand  feet  above  the  Meadow  Valley  Basin,  its  upper  slope 
Steep  and  with  slightly  broken  surface,  at  its  foot  several  lower  ridges 
projecting  into  the  valley.  The  comb  of  the  mountain,  slightly  rising, 
forms  Spanish  Peak,  which  seen  from  any  point  of  the  country  around 
it  from  the  southeast  to  the  north-northeast,  forms  a  prominent  land- 
mark. A  chain  of  peaks  but  slightly  lower  marks  the  edge  of  the  sye- 
nite as  it  sweeps  northwesterly  toward  the  North  Pork.  The  present 
channel  of  the  East  Branch,  at  Rich  Bar,  flows  nearly  four  thousand 
feet  below  the  crest  of  the  mountain  at  a  point  between  Silver  Lake 
and  Mill  Creek,  which  fact  would  point  to  the  immense  denudation 
effected  by  that  stream  (the  East  Branch)  if  other  causes  have  not 
aided  to  bring  about  the  great  difference  of  level.  During  late  years 
some  great  slides  from  the  mountain-side  have  found  their  way  to  the 
river  along  the  bed  of  Mill  Creek. 

Near  the  head  of  Eagle  Gulch  the  chauge  from  syenite  to  slates  is 
sudden  and  without  gradation,  siliceous  clay-slates  abutting  thereon. 
The,  same  condition  holds  good  along  the  eastern  flank  of  the  mountain, 
where  slates  of  the  same  character  adjoin  the  platonic  rocks.  The 
stroke  of  the  slates  varies  from  north  25°  west,  south  25°  east,  to  north 
450  west,  south  45°  east,  of  which  north  36°  west  may  be  taken  as  the 
average  for  the  western  part  of  the  township.  With  this  stroke  they 
join  the  syenite  at  the  head  of  Eagle  Gulch,  meeting  its  edge  at  an  an- 
gle of  24  degrees,  but  farther  northward  they  appear  deflected  to  the 
north  and  meet  the  syenite  at  a  less  angle,  Anally  becoming  parallel 
near  Spanish  Peak.  The  same  condition  is  observable  to  the  south, 
where  the  general  stroke  of  the  slates  is  changed  near  the  contact  with 
the  syenite. 

Near  the  head  of  Big  Creek  the  main  mass  of  syenite  sends  out  an 
arm  to  the  east-southeast,  into  the  Bear  Creek  Basin.  This  body,  which 
to  a  great  extent  is  covered  by  a  volcanic  deposit,  (No.  10,)  appears  to 
be  about  five  miles  in  length  by  nearly  two  miles  wide. 

The  plutonic  rocks  above  mentioned  vary  considerably  in  composition 
and  somewhat  in  structure,  being  fine-grained  syenites  chiefly  near  the 
eastern  edge  of  the  group,  occasionally,  by  an  admixture  of  dark  mica, 
becoming  syenitic  granites,  and  toward  the  western  limits  showing 
more  folly  the  composition  of  granite.  Through  the  parallel  arrange- 
ments of  the  hornblende  crystals  a  slight  gneissoid  structure  is  often 
observable.  Bat  the  most  striking  feature  in  the  structure  of  the  rocks 
of  this  group,  particularly  in  its  eastern  portion,  is  their  tendency  to 
separate  after  parallel  and  nearly  vertical  planes  into  large  slabs  from 
a  few  inches  to  several  feet  in  thickness,  which  shows  in  marked  man- 
ner on  the  ridges  to  the  north  of  Buck's  Valley,  and  also  on  the  eastern 
and  northeastern  flanks  of  the  Spanish  Peak  Range.    This  appearance 
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often  causes  the  syenite  to  resemble  a  stratified  rock,  but  we  find  the 
planes  of  separation  generally  coinciding  with  the  outer  edge  of  the  form- 
ation and  consequently  always  changing.  The  planes  of  separation  are 
rough  and  uneven,  while  nearly  horizontal  joints  originate  straight  and' 
smooth  surfaces.  At  some  points,  mainly  on  the  northeastern  face  of 
Spanish  Peak,  are  found  veins  and  dikes  of  later  ptutonic  and  trappean 
rocks. 

Leaving  the  syenitic  rocks  near  tne  head  of  Eagle  Gulch  and  proceed- 
ing northeast,  at  nearly  a  right  angle  to  the  general  trend  of  the  strata, 
we  descend  to  the  basin  of  Meadow  Valley  over  the  upturned  edges  of 
formations  here  free  from  overlying  deposits,  and  observe  now  succes- 
sive belts  of  auriferous  metamorphic  rocks,  which,  in  their  grand  sim- 
plicity of  position  and  great  extent,  well  deserve  the  study  of  the. geolo- 
gist and  the  miner. 

The  first  group  consists  of  slates  and  schists  in  the  following  order, 
(along  the  line  ABC  On  the  map:) 

1st.  Hard  dark-bine  clay-slates,  alternating  with  qnartzose  slates,  the 
former  often  carrying  crystals  and  impregnations  of  iron -pyrites ;  these 
reach  a  width  of  over  3,000  feet. 

2d.  Green  chloritic  slates,  decomposing  into  a  soft,  yellow  rock. 

3d.  Grayish  talcose  clay-slate,  with  minute  crystals  of  magnetic  iron, 
and  accompanied  by  a  vein  of  magnetic  iron,  hematite,  and  iron-glance, 
associated  with  quartz. 

4tb.  Greenish  clay-slate.  The  aggregate  width  of  the  last  three  strata 
is  near  1,000  feet. 

Between  the  last  stratum  and  adjacent  talcose  slates  is  found  a  re- 
markable ledge,  the  Diadem,  (marked  D  L  on  the  map,)  here  50  feet  in 
average  width,  noticeable  as  being  in  all  probability  the  mother-ledge 
from  which  has  been  derived  the  principal  gold-bearing  deposits  of  the 
vicinity.  The  vein-stone  of  this  ledge  is  uiagnesian  limestone,  pene- 
trated by  a  network  of  small  quartz-veins  and  tilled  with  lumps  of  tal- 
cose slate  rich  in  crystals  of  oxide  of  iron.  Through  this  mass  course 
larger  veins  of  quartz,  often  swelling  to  large  masses ;  it  is  frequently 
divided  by  bands  or  lenticular  masses  of  an  altered  talcose  slate,  im- 
pregnated by  decomposed  snlplmrets.  Near  the  walls  are  often  found 
alternating  layers  of  clay  and  broken  quartz  and  a  ferruginous  quartz- 
conglomerate.  The  maguesian  limestone  is  decomposed  to  a  great  depth, 
forming  a  soft  porous  mass  of  brick-red  earth,  full  of  quartz  and  slate 
fragments,  with  rounded  bowlders  of  unaltered  vein-stone  reposing  there- 
in. Massive  and  crystallized  pyrites  and  the'  resulting  oxides  of  iron 
are  here  abundant.  The  stroke  of  the  ledge  at  Mumford's  Hill  is,  with 
the  adjoining  slates,  north  37°  west,  and  its  dip  <i0°  to  the  northeast. 

The  explorations  on  this  ledge,  mainly  at  Mumford's  Hill,  have  been 
carried  to  a  depth  of  100  feet,  and  have  demonstrated  the  presence  of 
fine  gold  through  a  large  portion  of  the  ledge,  with  occasional  veins  of 
high-grade  ore,  while  the  character  of  the  ledge  and  the  frequent  occur- 
rence of  coarse  gold  in  the  gravel  deposits  situated  on  and  adjoining  it 
seem  to  point  to  the  existence  of  rich  pockets  in  the  deposit. 

The  same  vein-stone,  with  similar  adjoining  formations,  can  be  traced 
northwesterly  for  over  a  mile ;  then,  overland  by  gravel-beds  and  slides 
on  the  flanks  of  Spanish  Peak,  it  appears  again  4  miles  distant,  near 
Bnrton's  Gulch.  A  ledge  of  the  same  character  and  near  the  extension 
of  the  same  stratum  occurs  also  at  French  Kavine,  1£  miles  from  Rich 
Bar,  and  distant  5  miles  from  Burton's  Gulch. 

Apart  from  the  interest  which  its  mineralogical  character  suggests,  it 
seems  strange  that  this  ledge  has  attracted  so  little  attention  and  re- 
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«eived  but  few  of  the  benefits  which  distant  and  inaccessible  regious 
have  derived  from  capital  seeking  profitable  investment.  All  the  creeks 
and  gulches  of  both  ancient  and  recent  origin,  cutting  channels  through 
this  vein- formation,  have  been  rich  in  coarse  gold  at  and  below  the 
points  of  intersection ;  as,  for  instance,  at  Mum  ford's  Hill,  Eagle  Gulch, 
Lead  Point,  Deadwood,  and  Burton's  Gulch,  as  also  Kich  Bar,  through 
French  Eavine,  appears  to  have  been  fed  from  the  same  source.  In  the 
palmy  days  of  surface-mining,  from  the  many  prosperous  camps  then 
existing  at  those  localities,  large  amounts  of  gold  went  out  to  the  chan- 
nels of  commerce,  while  at  this  day  the  mines  of  this  vicinity  yield  no 
inconsiderable  returns. 

Leaving  the  talcose  slates  near  the  Diadem  Ledge  and  continuing  bur 
course  to  the  northeast,  (along  the  line  A  B  C  on  the  map,)  we  pass  for 
1,000  feet  over  quartz-schists,  alternating  with  clay-slates,  when  we  find 
them  rather  abruptly  changing  to  a  rock  which  may  be  classed  with 
the  greenstones.  The  slates  described  may  be  called  the  first  slate 
group,  have  here  a  general  strike  of  from  north  25°  to  north  40°  west, 
and  a  dip  to  the  northeast  of  from  60°  to  70°. 

Their  lateral  extent  may  be  estimated  at  5,000  feet.  In  their  longi- 
tudinal extension  they  undergo  many  changes  in  mineral  character, 
■chiefly  owing  to  the  intrusion  of  plutouic  rocks.  To  the  sonth  quartzitea 
and  siliceous  slates  represent  most  of  the  strata  of  this  group.  Quartz- 
veins  are  abundant,  but  with  the  exception  of  the  Diadem  ledge  have 
not  been  proved  gold-bearing.  Peroxide  of  manganese  is  found  in  large 
quantities,  and  smaller  bodies  of  iron-ores  occur  in  some  localities. 
Native  copper,  associated  with  silicate  of  manganese,  occurs  near  Eagle 
Gulch.  The  gold  averages  950  thousandths  in  fineness,  at  one  locality, 
Taylor's  Gulch,  reaching  .970  fine.  At  one  poiut  only  a  small  body  of 
basalt  is  found,  (near  No.  11,)  protruding  through  the  edge  of  the  slate, 
and  altering  to  some  extent  the  contiguous  rock.  With  the  exception 
of  the  slates  nearest  to  the  syenite,  the  strata  of  this  group  are  but 
slightly  metamorphosed  and  seldom  bear  crystalline  structure.  Next  in 
the  series,  and  adjoining  the  slates  on  the  northeast,  appears  a  great 
belt  of  homogeneous  rock  nearly  5,000  feet  wide,  which  may  be  classed 
as  greenstone  or  the  diabase  of  some  authors.  This  is  light-blue,  gray 
to  grayish  green,  sometimes  dark-green  rock,  hard  and  tough ;  gener- 
ally massive;  compact,  to  faintly  crystalline,  becoming  occasionally 
porphyritic  or  amygdaloidal  in  structure.  Although  having  some  char- 
acters in  common  with  the  volcanic  rocks,  yet  from  its  position  and  gen- 
eral appearance  this  must  be  classed  with  the  metamorpbic  strata.  By 
far  the  larger  portion  of  this  greenstone  has  been  decomposed  into  a 
yellow  or  greenish-yellow  rock,  easily  broken  with  the  pick.  This  change 
has  extended  to  a  great  depth,  so  that  it  is  only  in  and  near  the  beds  of 
deeply  eroded  streams  that  we  find  tbe  rock  jutting  out  in  hard  and 
unaltered  masses.  The  hills  composed  of  this  rock  consequently  are 
lower,  more  rounded,  and  less  precipitous  than  those  of  the  slate  forma- 
tion adjoining,  and  have  a  deeper,  reddish,  often  clayey  soil.  A  faint 
slaty  structure  is  occasionally  observable  toward  the  edges  of  this  belt. 
Qunrtsi-vfiius  found  here  are  generally  narrow,  short,  and  irregular,  and, 
with  few  unimportant  exceptions,  have  not  been  found  gold-bearing. 
Yet  resting  on  this  rock  we  find  many  of  the  richest  surface- deposits, 
as  the  streams  rising  inthesyeuite  or  in  the  slates  and  cutting  deep  and 
narrow  channels  through  the  latter  rocks,  here  expand  into  wider  beds, 
forming  flats  and  bars.  To  the  southeast  this  belt  is  continuous  to  the 
Middle  Pork  and  beyond  ;  also  to  the  northwest,  where  it,  like  the  strata 
parallel  with  it,  seems  contracted  laterally. 
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The  greenstone  gradually  passing  into  slate  ia  succeeded  by  a  group 
of  slaty  rocks  about  2,000  feet  in  width,  consisting,  in  their  order,  of 
soft  clay-slates,  with  chloritic  and  talcose  slates,  which  finally,  taking 
up  quartz,  appear  as  a  narrow  belt  of  mica-schist.  These  imperceptibly 
change  to  hornblende- schists,  which  finally  give  place  to  a  narrow  belt 
of  syeuitic  gneiss  at  the  junction  of  this  group  with  the  great  belt  of 
serpentine.  This  serpentine  belt,  underlying  the  Meadow  Valley  Basin, 
forms  the  largest  continuous  mass  of  metamorphic  rock  in  this  region, 
extending  lis  course  southeasterly  with  uncontracted  dimensions  beyond 
the  Middle  Fork,  and  appearing  near  the  Saw-Pit  Flats,  not  far  distant 
from  Pilot  Peak,  while  to  the  northeast,  after  crossing  the  East  Brauch, 
it  holds  its  course  to  the  North  Fork  and  beyond  without  decrease  in 
width. 

The  last- mentioned  group  of  slates  is  found  at  some  points  to  the 
north,  nearly  east  of  Spanish  Peak,  partly  of  a  crystalline  appearance, 
somewhat  resembling  prologene  granite  in  structure  and  composition; 
but  this  is  only  within  a  limited  area. 

If  we  continue  on  the  same  course  at  right  angles  to  the  general  direc- 
tion of  the  strata,  we  find  the  serpentine,  the  edge  of  which  is  just  met 
a  little  to  the  west  of  Meadow  Valley,  overlaid  by  great  volcanic  and 
alluvial  deposits,  until  beyond  Spanish  lianeh  it  appears  in  the  foot-hills 
of  that  range,  where  its  eastern  edge  is  met,  thus  showing  here  a  width 
of  three  miles.  Through  its  greatest  extent  within  this  region  it  is  cov- 
ered by  the  older  deposits  of  gravel,  and  it  appears  mainly  iu  and  near 
the  beds  of  Spanish  Creek,  Lower  Meadow  Valley,  and'ltock  Greek, 
where  it  generally  forms  a  massive  rock  of  a  dark  gray  to  dirty  green 
color,  separating  into  irregular  large  blocks,  occasionally  into  flat  slabs. 
When  found  on  the  slopes  of  hills  it  is  often  decomposed  into  a  yellow- 
ish gray,  often  very  tenacious  clay,  intermingled  with  blocks  of  hard 
rock,  which  on  the  surface  are  slightly  rounded,  roughly  weathered,  and 
of  a  yellow  to  dark  red  color.  The  resulting  soil  also  has  a  brick-red 
color. 

Few  opportunities  are  presented  of  observing  deep  sections  through 
this  rock,  except  as  it  is  cut  by  the  channel  of  the  East  Branch,  where 
nafive  copper  has  occasionally  been  found  in  lumps  of  some  size. 
Chromic  iron  often  occurs  in  the  surface- gravel,  as  at  Green  Flat; 
platinum  in  small  grains  occurs  sparingly  in  several  localities  ou  Upper 
Spanish  Creek  and  on  Silver  Creek. 

The  eastern  edge  of  the  serpentine  appears  parallel  with  the  western 
and  with  the  general  trend  of  the  strata  further  west.  Bast  of  the  ser- 
pentine,  near  the  eastern  line  of  the  township,  we  again  meet  a  group 
of  slates,  mainly  thinly  laminated  clay-slates,  occupying  a  belt  nearly 
4,000  feet  wide.  These  are  again  succeeded  by  a  massive  rock  of  the 
greenstone  family,  the  extent  of  which  is  undetermined.  This  green- 
stone appears  mostly  at  the  bottom  and  sides  of  the  gorge  cut  by  Spanish 
Creek,  and  is  scarcely  traceable  at  a  higher  elevation.  Large  masses 
and  ledges  of  limestone  occur  in  the  slates. 

Next  iu  order  we  meet  talcose  clay-slut es,  which,  gradually  taking  up 
grains  of  qnartz,  change  into  a  metamorphic  arenaceous  schist,  which  is 
found  fully  developed  in  the  hills  southwest  of  Quincy.  This  sandstone 
or  quartzite  schist  appears  nearly  1J  miles  wide  at  this  point,  (on  the 
line  A  B  C,)  but  to  the  north  and  south  it  narrows  gradually  by  the 
encroachment  of  the  adjoining  slates, 

The  Strata  beyoud  Quincy  and  underlying  American  Valley  are  chiefly 
day-slates,  often  siliceous,  for  nearly  tour  miles,  where  a  great  belt  of 
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trap-rock  is  met  with.    This  region  is  not  within  the  scope  of  the  present 
article.  ,    .        .,        ... 

The  slate  groups  east  of  the  serpentine  coincide  in  their  strike  vain 
the  slates  on  "the  west  thereof;  their  dip  is  generally  to  the  northeast  at 
a  somewhat  greater  angle,  being  found  near  Quincy  at  some  points 
almost  vertical.  Occupying  a  belt  nearly  4  miles  wide,  they  are  cut 
diagonally  by  the  channel  of  Lower  Spanish  Creek,  and  except  in  its 
vicinity  are  "in  great  part  covered  by  deep  gravel-beds,  as  at  Gopher, 
Hadgt ■■!',  and  Hungarian  mils,  and  southerly  at  Slate  Creek  and  Clare- 
mont  Hill,  localities  to  be  described  in  the  following  pages. 

After  this  general  review  of  the  rock -formations  proper,  fcoth  igneous 
and  metamorphic,  within  the  region  described,  the  vast  gravel-beds  and 
.associated  volcanic  deposits,  so  frequent  within  the  eastern  part  of  the 
area  comprised  between  the  North  and  Middle  Forks  of  Feather  River, 
will  next  claim  our  attention.  A  study  of  these,  of  the  remains  of 
ancient  and  now  obliterated  river- channels,  and  of  the  evidences  of 
extraordinary  volcanic  activity,  not  only  furnishes  testimony  of  great 
geological  changes,  but  is  intimately  connected  with  the  successful 
explorations  of  deep  mines  and  the  judicious  application  of  the  hydrau- 
lic s\  stem  of  mining,  now  chiefly  directed  to  the  deep  gravel-beds.  The 
volcanic  deposits  referred  to  in  the  sequel,  when  not  otherwise  par- 
ticularly described,  consist  of  unstratihed  deposits  of  volcanic  origin, 
composed  chiefly  of  rongh  fragments  of  trap-rocks,  mostly  trachytes, 
inclosed  in  ash-gray  volcanic  sand  or  dust,  often  if  not  always  cemented 
into  a  true  agglomerate  of  varying  hardness;  carrying  occasionally  a 
few  water-worn  rocks,  and  generally  associated  with  beds  of  tufa  and 
soft  sandstones.  They  generally  form  the  surface -deposits,  filling  the 
upper  portions  of  the  ancient  river-channels,  and  even  extending  over 
former  ridges.  Although  varying  much  in  color,  hardness,  and  depth, 
they  present  a  striking  similarity  of  composition,  and  are  found  over  a 
vast  area  in  Middle  and  Northern  California.  They  are  frequently  but 
erroneously  called  ■'  lavas"  by  the  miners. 

In  examining  these  deposits  we  begin  at  the  southwest  and  proceed 
eastward,  in  the  manner  previously  adopted  while  studying  the  under- 
lying  strata.  With  the  exception  of  the  gravel  near  Buckeye  House, 
already  described,  with  its  basaltic  cap-rock,  but  few  and  small  patches 
of  gravel  arc  found  near  the  summit  of  the  range.  Near  the  heads  of 
Cold  Water  and  Scotchman's  Creeks  thin  beds  of  gravel  occur  in  many 
places  within  the  area  of  Gravel  Range  indicated  on  the  map.  The 
rocks  therein  are  chiefly  composed  of  rounded  quartz -pebbles  found  in 
a  red  sandy  soil,  containing  fine  gold  through  its  mass.  This  gravel 
seems  related  to  the  deposit  at  Buckeye.  To  the  east  of  this,  on  the 
southern  point  of  the  ridge  between  Willow  Creek  and  Little  Bear 
Creek,  at  an  elevation  but  little  inferior  to  that  of  the  main  divide,  we 
find  at  Mount  Ararat  considerable  beds  both  of  aqueous  and  igneous 
origin,  (No.  2.)  The  lower  beds,  consisting  of  ferruginous  gravel,  often 
approaching  conglomerates  in  hardness,  are  covered  by  clays  and  tufas, 
the  whole  overlain  by  a  sheet  of  basalt  of  considerable  thickness,  extend- 
ing along  the  ridge  nearly  two  miles.  Considerable  prospecting  by  tun- 
nels has  been  done  in  the  gravel,  but  the  difficulty  of  extracting  the 
gold  by  washing  has  hitherto  prevented  work  on  a  more  extended  scale. 
Bear  Greek  deposit— It  is  in  approaching  the  point  where  the  main 
range  divides  that  we  first  meet  deposits  of  great  depth  and  extent,  of 
which  those  situated  on  the  upper  branches  of  Bear  Creek  (No.  10) 
■cover  an  area  5  miles  long  by  2  miles  wide.  Occupying  the  top  and 
southern  slope  of  the  south  branch  of  the  main  range,  they  show  but 
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few  beds  of  true  river  gravel,  as  the  present  streams  cut  but  shallow 
channels  through  them.  The  largest  masses  of  free  gravel  occur  in  the 
divide  between  the  middle  branches  of  Bear  Creek  and  Big  Creek, 
(No.  9,)  immediately  under  the  steep  escarpments  of  the  edge  of  the 
syenitic  rocks.  Here,  as  everywhere  else  when  found  in  the  same  posi- 
tion, they  are  free  from  any  capping  of  volcanic  material,  and  consist  of 
gravel-beds,  with  strata  of  clay  and  sandy  clay.  The  creeks  and  gulches 
in  this  vicinity  have  furnished  good  placer- diggings.  The  water-worn; 
rocks  found  here  are  of  many  varieties,  chiefly  resembling  the  rocks  in 
situ  to  the  south  of  Middle  Fork.  With  this  exception  (No.  9)  the  great 
Bear  Creek  deposit  consists  of  volcanic  material — tufas  and  agglome- 
rates— often  carrying  immense  blocks  of  trachytes  on  the  surface.  As 
but  few  explorations  have  been  made  here,  its  depth  and  probable  value  . 
cannot  be  determined.  At  No.  11  an  isolated  patch  is  seen,  containing 
some  auriferous  gravel.  Small  bodies  of  basalt  rise  to  the  surface  at 
some  points. 

A  smalt  body  of  gravel,  overlaid  by  volcanic  agglomerates,  is  found 
on  the  syenitic  ridge  between  Haskell's  and  Buck's  Valleys,  (at  No.  3,) 
and  forms  apparently  the  connecting-link  between  the  beds  near  the 
Middle  Fork  (including  Mount  Ararat)  and  the  great  channel  of  the 
Spanish  Peak  Range. 

Spanish  Peak  deposit — The  most  elevated  of  the  ancient  channels  is 
found  in  the  Spanish  Peak  deposits,  (No.  4,)  which  mainly  consist  of 
alternating  beds  of  gravel  and  pipe-clay,  filling  the  bottom  of  a  rather 
narrow  channel,  and  covered  by  deep  beds  of  volcanic  tufas  and  agglom- 
erates. It  forms  the  eastern  comb  of  the  Spanish  Peak  Range.  Its 
southern  portion  is  on  a  well-defined  channel,  and  all  of  it  on  syenitic 
bed-rock.  Its  general  direction  is  from  south  to  north,  then  deflecting 
to  the  northwest ;  and  it  covers  an  area  of  from  1,000  to  4,000  feet  in 
width,  by  about  four  miles  in  length.  That  the  course  of  the  ancient 
river  was  in  the  above  direction  is  evidenced  by  the  position  and  litho- 
logical  character  of  the  gravel-beds. 

But  few  explorations  have  been  made  here  and  these  were  chiefly 
confined  to  the  southern  enil  of  the  deposit,  where  it  attains  a  depth  of 
150  feet,  the  mass  of  which  is  volcanic  material.  Here  a  distinct  chan- 
nel is  found,  filled  with  strata  of  clay  rich  in  the  remains  of  vegetable 
life,  chiefly  the  imprints  of  leaves.  The  gravel-beds,  which  are  but 
slightly  auriferous,  are  here  25  feet  thick,  lie  almost  horizontal,  rest 
upon  the  pipe-clay,  and  arc  overlain  by  the  tufas  and  agglomerates. 
At  a  point  close  to  Spanish  Peak  quartz-gravel  appears  at  the  surface 
over  a  limited  area,  the  rest  of  the  deposit  consisting  of  the  volcanic 
beds.  The  well-worn  rocks  in  the  gravel  ;:re  of  many  varieties,  partly 
hard  syenites,  but  chiefly  kinds  not  found  in  place  within  the  region  ad- 
joining,  among  which  h;.ml  jaspery  rocks  mid  Kilu:eou,-;  conglomerates  are 
prominent,  thus  pointing  to  a  distant,  probably  southern,  origin.  A 
well-defined  rim-rock  appears  on  the  eastern  side  of  this  deposit,  de- 
scending precipitously  toward  Gold  and  Silver  Lakes,  above  which  the 
mountain  towers  in  a  precipice  100  feet  high.  These  lakelets  are  deep, 
irregular  basins,  situated  mainly  on  the  syenite;  their  waters  have  for 
many  years  been  used  for  mining  purposes,  and  form  now  the  chief  res- 
ervoirs of  the  ditches  of  the  Plumas  Mining  aud  Water  Company,  which 
convey  their  waters  to  an  extensive  section  of  gravel-mines,  at  present 
chiefly  worked  at  Gopher  aud  Badger  Hills,  (Nos.  15  and  16.} 

To  the  north,  smaller  bodies  belonging  to  the  same  deposit  occur  at 
Mountain  House  (No.  5)  and  Pale's  Hill,  (No.  0,)  at  which  points  good 
placer  and  hydraulic  mines  have  long  beeu  worked.    The  Fale's  Hill 
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gravel  U  free  from  volcanic  capping,  bas  beeD  nearly  worked  out,  and 
has  paid  well.  Small  bodies  of  black  basalt,  but  e  few  handled  feet  m 
extent,  are  encountered  at  the  southern  end  of  dt  posit  No.  4,  near  the 
western  rim.  and  at  the  edge  of  No.  3.  On  the  lace  of  the  precipice, 
near  Gold  Lake,  several  dikes  of  trap-rock  intersect  the  syenite  nearly 
vertically.  Traces  of  copper-ores  and  gold-bearing  quartz  have  aJso 
been  found  near  this  point. 

Jfw»ftrtf  «  JBU  and  Scad  Point— On  the  belt  of  argillaceous  and  talcose 
slates  adjoining  the  eastern  edge  of  the  syenite,  and  on  the  edge  of  the 
Ereenstone  belt,  occur  smaller  patches  of  gravel  at  Mumford's  Hill  [J»o. 
81  and  Scad  Point,  (No.  7,)  the  only  remains  of  deposit b  made  by  streams 
which  appear  to  have  flowed  from  the  southeast  and  to  have  emptied 
into  the  Spanish  Peak  channel,  although  now  situated  nearly  1,000  tee S 
below  the  latter.  The  gravel  in  these  is  largely  composed  of  greenstone 
and  fragments  of  slate  and  quartz ;  on  Scad  Point,  of  rounded  bowlders 
of  trachyte  also.  The  Mumford's  Hill  deposit  crosses  and  reposes  tor 
some  distance  on  the  great  mother  ledge  of  this  vicinity,  the  Duwiero 
ledge  which  has  been  described  above  (on  page  114,)  and  the  coarse  gold 
contained  therein  has  been  derived  in  great  part  from  that  jedge. 
Some  of  the  richest  placer-diggings  of  Plumas  County  (now  nearly 
exhausted)  existed  in  this  immediate  vicinity,  on  Taylor's  G'  .eh,  hagle 
Gulch  and  Dead  wood,  all  of  which  streams  have  cut  tl»~.r  channels 
through  the  gravel-deposits  last  mentioned  and  also  th-ugh  ttnDK- 
deuj  1  .cd'n\  Hydraulic  mining  is  yet  carried  on  at  Mm.  .ord's  Hill  and 
Scad  Point  on  a  larger  scale  than  formerly,  and  with  profitable  result. 
The  deposit  at  No.  8a  belongs  to  the  Mumford's  Hiil  channel ;  those 
at  7a  and  7b  to  the  Scad  Point  deposit. 

Gold  Bluff  deposits.— The  gravel-beds  adjoining  northward  at  Gold 
Bluff  (Nob.  27  and  28)  and  between  Clear  Creek  and  Silver  Creek, 
(Nos  29  and  30,)  are  of  limited  extent,  but  were  once  continuous,  and. 
from  Che  character  of  the  rocks  they  carry,  may  be  considered  as  the 
continuation  of  the  Gopher  Hill  deposits.  They  consist  of  rather  loose 
and  small  gravel  with  well-rounded  rocks  of  quartz,  slate,  and  consid- 
erable quartzite  or  metamorphic  sandstone,  the  rocks  being  nearly 
kleiiiienl'  with  those  of  the  Gopher  Hill  group,  but  smaller  in  size. 
These  beds  have  been  cut  through  and  much  broken,  and  in  places 
covered  by  vast  slides  from  the  edge  of  the  syenite  to  the  west.  Glacial 
action  also  shows  itself  in  well-deiined  terminal  moraines  on  Clear 
Creek,  remains  of  glaciers  which  at  a  time  not  very  remote,  descended 
from  tbe.  mountain  towering  2,000  feet  above,  and  reached  almost  to 
the  level  of  Meadow  Valley.  _ 

But  little  mining  has  been  done  in  these  deposits,  the  broken  nature 
of  the  ground  being  unfavorable  for  mining  on  a  large  scale.  Some  of 
the  gulches  paid  well  in  former  days.  The  only  place  at  present  worked 
with  profit  is  at  the  edge  of  No.  30,  at  the  bead  of  Scale's  Gulch,  where 
the  edge  of  the  great  Meadow  Valley  deposit  meets  the  rim-rock  of  ser- 
pentine. The  gold  is  here  found  partly  on  the  serpentine  bed-rock, 
partly  on  the  cement  or  conglomerate  resting  on  the  serpentine. 

Meadow  Valley  Basin.— Different  in  character  as  well  as  in  exten^. 
ami  forming  the  most  interesting  group  of  deep  deposits,  are  (be  gravel, 
conglomerate,  and  tufa  beds  of  the  Meadow  Valley  llasin,  (Zso.  12,)  so 
named  here  from  one  of  the  valleys  contained  therein.  These  deposes 
being  too  complicated  and  diversified  to  be  described  in  detail,  only 
their  most  prominent  characteristics  can  be  here  stated,  as  only  the  gen- 
eral outlines  of  the  group  have  been  shown  on  the  map.  Beginning  nt 
the  southeast  corner  of  township  24  north,  range  8  east,  these  deposits 


)yGoogIe 


120     MINES   AND   MINING    WEST    OF   THE   ROUKY    MOUNTAINS. 

extend  northward  for  over  six  miles  into  the  next  township,  with  an 
average  breadth  of  nore  thau  two  miles,  within  which  area  bed-rock  is 
not  visible  except  fo.'  some  distance  on  upper  Spanish  Creek.  Besting 
mainly  on  the  serpentine,  they  occupv  a  basin  irregular  in  outline,  sur- 
rounded by  a  well-defined  rim-rock  sloping  iuward  from  each  side,  and 
probably  attain  their  greatest  depth  midway  between  Meadow  Valley 
and  Spanish  ranch.  To  the  east  this  rim-rock  has  been  cut  to  slj<rl,'i 
depth  by  Spanish  and  Meadow  Valley  Creeks,  but  the  lowest  levels'ar- 
tained  by  these  streams  do  not  bring  to  view  more  than  the  upper  beds 
of  the  central  basin.  The  only  sections  exposed  are  therefore  found  on 
Upper  Spanish  Creek,  and  to  the  south  on  the  upper  course  of  the  trib- 
utaries of  Meadow  Valley  Creek. 

The  formations  vary  much  in  character  in  different  portions  of  the 
basin.  The  northern  half  may  be  described  as  composed  of  deen  beds 
of  ferruginous  conglomerates  of  different  degrees  of  lundne^s  Ib'nimi" 
the  lowest  beds,  on  which  rest  alternating  strata  of  ferruginous  clays 
and  gravels.  The  conglomerates  (agglomerates  in  part)  are  largely 
made  up  of  trap-rocks,  trachytes  and  porphyries  predominating,  which 
often  are  found  therein  in  large  blocks,  rounded  but  not  very  smoothly 
worn.  Mo  stratification  is  visible  in  the  beds  exposed,  and  but  little  of 
the  quartz,  slate  or  other  materials  forming  the  surface-deposits.  The 
cementing  material  is  chiefly  oxide  of  iron,  derived  from  the  decompo- 
sition of  pyrites,  which  is  found  in  abundance  at  some  depth :  near  the 
serpen  tine,  lime  occasionally  forms  the  cementing  material.  As  far  as 
explored,  the  above  conglomerate  rests  on  the  bed-rock,  and  are  not  au- 
riferous, practically  speaking,  as  no  gravel-deposit.*  have  been  found  in 
or  under  them.  The  recent  channels  of  the  streams  which  have  eroded 
these  beds  are  generally  gold-bearing,  and  some  have  furnished  rich 
diggings,  as  at  Mountain  House,  Middle  Spanish  Creek,  and  Silver 
Creek,  where  the  gold  is  found  deposited  immediately  on  the  conglom- 
erates. Shallow  beds  of  gravel  occur  at  many  points  on  the  elevated 
edges  of  the  basin,  seemingly  derived  from  the  recent  streams  emptying 
into  it,  and  these  beds  are  generally-gold  bearing,  the  surface-gravel 
proving  most  productive. 

Near  the  center  of  the  basin,  between  Spauish  and  Meadow  Valloy 
Creeks,  a  large  area  of  level  ground,  called  Grub  Flats,  fully  1,500  acres 
in  extent,  contains  on  its  surface  shallow  gravel-beds  seldom  exceeding 
six  feet  in  depth,  and  all  more  or  less  gold-bearing.  Want  of  proper 
grade  to  carry  off  the  tailings  has  alone  prevented  the  extensive  work- 
ing of  these  deposits,  which  here  rest  on  the  above-mentioned  conglom- 
erates, on  barren  pebbly  gravel,  or  on  thin  beds  of  red  clay. 

On  the  flats  near  Meadow  Valley  the  surface-gravel  rests'on  tufa-beds 
of  undoubted  volcanic  origin,  being  of  an  ashy-gray  color  and  contain- 
ing much  pumice.  These  characteristics  generally  pertain  to  the  depos- 
its of  that  part  of  the  basin,  south  of  Meadow  Valley  Creek,  where 
they  are  mainly  made  up  of  finely-divided  material,  contrasting  greatly, 
both  m  color  and  structure,  with  the  coarse  fragments  of  trap-rocks 
composing  the  bulk  of  the  deposits  of  the  northern  portion.  With  the 
exception  of  a.  few  points  to  the  south  of  Meadow  Valley,  but  little 
mining  has  been  carried  on  in  this  part  of  the  basin.  The  general  fea- 
tures of  the  northern  basin  distinguish  the  beds  near  Mountain  House, 
but  in  this  neighborhood  the  older  cement  formation  (conglomerates  in 
miner's  parlance)  is  often  overlain  by  more  recent  gravel-beds,  which 
may  be  referred  to  the  gravels  of  the  Waponseli  group,  to  be  hereafter 
described.  At  two  points,  (a  and  b,)  at  Bear  Hill  and  below  Mountain 
House,  occur,  about  two  miles  apart,  deep  beds  of  sandy  gravel  com- 
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posed  almost  entirely  of  well-worn  pebbles  and  small  rocks  of  white 
and  grayish-blue  quartz,  which  have  been  mined  with  profit,     No  other 

beds  of 'similar  ''ravel  exist  anywhere  in  this  region,  the  nearest  depos- 
its of  the  same  materials  being  found  20  miles  distant,  m  southeastern 
Plnmas  County,  near  La  Porte  and  Gibsonville. 

The  extreme  northwestern  arm  of  the  basin  approaches  at  Mountain 
House  within  a  few  hundred  feet  of  an  older  deposit  of  volcanic  beds 
(No.  5)  occupying  the  fhit  top  of  the  dividing  ridge  between  Spanish 
Creek  and  the  East  Branch,  and  which,  as  before  mentioned,  is  to  be 
elasse.l  with  itie  Spanish  Peak  deposits. 

The  hi-hest  gravel-beds  of  the  Meadow  Valley  Basin  occur  on  its  rim 
at  Mountain  House,  at  an  altitude  of  fully  600  feet  above  the  surface  of 
the  deposit  at  its  center,  where  it  may  be  assumed  to  attain  a  depth  of 
ISO  feel.  This  fact  seems  to  point  out  the  great  erosion  which  has 
taken  place  since  the  first  formation  of  this  deposit.  A  distinguishing 
feature  of  this  basin  is  the  presence  of  fine  gold  in  the  surface-gravels, 
especially  in  the  thinner  gravel-beds  situated  on  the  interior  slopes  oi 
its  rim- nick.  The.  streams  which  now  course  through  it  have  for  ages 
been  concentrating  and  reducing  the  lighter  and  less  cohesive  surface- 
beds,  -a  fact  which  is  attested  by  the  abundance  of  heavy  magnetic  iron- 
sand  and  pebbles  of  iron-stone  and  other  heavy  rocks  found  at  the 

The  evidence  of  geology  and  present  topography  points  to  the  prob- 
ability that  the  Meadow  Valley  Basin  contains  a  lacustrine  deposit, 
principally  made  by  a  large  stream  entering  the  basin  from  the  north- 
west, and'lia.vmg  its  outlet  at  some  point  to  the  southwest,  near  Upper 
Eock  Creek  or  Slate  Creek. 

With  the  exception  of  a  few  shafts  sunk  near  Grub  Flat,  and  said  to 
have  reached  the  bed-rock  at  a  depth  of  100  feet,  no  deep  explorations 
have  been  made  in  the  center  of  the  basin.  Fragments  of  petrified 
woods,  but  as  yet  no  other  fossils,  have  been  found. 

Excepting  the  claims  of  the  Golden  Enterprise,  lately  opened  near 
Spanish  Ranch,  no  mining  operation  of  magnitude  is  at  present  earned 
on  within  all  this  area.  Rich  placer-diggings  existed  for  many  years 
on  Upper  Spanish  Creek  and  its  tributaries,  particularly  between  Silver 
Creek  and  Mountain  House ;  but  these  are  now  almost  exhausted.  The 
more  accessible  flats  promise  the  miner  a  fair  profit,  if  properly  opened 
and  worked  with  the  assistance  of  moderate  capital. 

The  Slate  Creek  deposits,  (No.  13,)  although  separated  by  the  channel 
of  Rock  Creek  from  the  main  body  of  the  Meadow  Valley  Basin,  corre- 
spond so  closely  in  structure  and  mineral  characters  with  the  latter  that 
they  need  not  here  be  separately  described. 

Gopher  Hill  group.— Subordinate  in  magnitude,  but  at  present  tar 
surpassing  the  above-described  deposits  in  economic  value,  are  the  ad- 
joining deposits  in  the  east—  the  Gopher  Hill  group  of  gravel -beds,  (Nos. 
14  15  10,  17,)  found  chiefly  on  the  hills  to  the  north  of  Spanish  Creek, 
which' here  enters  a  deep  gorge.  The  gravel  occurs  at  varying  heights 
above  the  present,  stream,  being  300  feet  above  it  at  the  eastern  section 
at  Railroad  Hill,  (No.  17,)  and  but  a  few  feet  above  it  near  the  western 
end  at  Waponseh  Creek. 

These  beds  consist  mainly  of  rather  loose  gravel,  free  from  any  cover- 
ing  of  volcanic  material,  that  attain  an  average  depth  of  100  feet,  and 
are  covered  by  a  stratum  of  pipe-clay  in  their  higher  portions,  as  at 
Badger  Hill,  (So.  16.)  The  rocks  they  contain,  generally  smoothly 
■worn  but  not  fully  rounded,  are  like  the  bed-rock  immediately  under- 
lying', such  as  slate  and  greenstone,  and  that  to  the  eastward,  in  which 
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fragments  of  the  hard  sandstone  schist  of  the  Quincy  belt  are  particu- 
larly abundant.  Well-worn  quartz  bowlders  are  also"  numerous.  Fine 
gold  is  found  throughout  the  gravel,  with  coarse  gold  in  the  bed-rock. 
Some  platina  is  obtained  with  the  gold— the  most  at  Kailroad  Hill. 

The  external  character  of  this  deposit  is  that  of  a  broad  channel 
averaging  near  2,000  feet  in  width,  with  a  well-defined  rim-rock  on  the 
northern  side,  the  southern  rim  being  cut  off  by  Spanish  Creek.  Its 
general  course  is  from  east- south  east  to  west- north  west,  and  its  situation 
is  extremely  favorable  for  successful  working,  there  being  abundant  dis- 
charge for  tailings,  and  no  cemented  strata  to  obstruct  tlie  washing  down 
of  the  gravel-banks.  The  deposit  is  cut,  by  Waponseh  Creek  and  some 
gulches,  nearly  at  right  angles  to  its  direction. 

For  more  than  20  years  highly  remunerative  mining  operations  have 
been  carried  on  in  deposit,  chiefly  by  the  hydraulic  system.  Of  late 
all  the  modern  appliances  have  come  into  use,  mainly  in  the  claims  of 
the  Plumas  Mining  and  Water  Company,  operating  in  Gopher  Hill, 
These  mines  derive  their  water-supply  by  means  of  a  ditch  from  Upper 
Spanish  Creek,  and,  as  already  remarked,  from  the  lakes  in  the  Spanish 
Peak  Range.  They  have  already  added  much  to  the  gold-production  of 
the  country,  and  bid  fair  to  attain  still  greater  importance  in  the  near 
future.  The  whole  of  this  deposit  is  claimed,  and  worked  at  several 
points. 

Opposite  the  most  eastern  body  of  this  group,  at  Hungarian  Hill 
(No.  18,)  on  the  south  side  of  Spanish  Creek,  is  a  deposit  generally  con' 
sidercil  as  belonging  to  the  Gopher  Hill  group,  although  its  general 
features  are  somewhat  different.  Its  practical  importance  has  been  but 
little  inferior  to  that  of  the  above  gravel-beds.  Situated  on  the  southern 
slope  of  a  ridge  parallel  with  Spanish  Creek,  and  on  a  broad  point  of 
the  main  ridge,  extending  southeast  to  Claremont  Hill,  its  most  impor- 
tant beds  consist  of  red  clayey  loam,  with  gravel  sparsely  intermixed 
the  most  gold  being  found  on  the  bed-rock.  Further  to  the  south,  the' 
gravel  becomes  deeper,  and  approximates  more  to  that  of  Gopher  Hill 
attaining  here  a  depth  of  150  feet,  and  iu  parts  overlying  the  conglom- 
erates of  Slate  Creek.  ' 

The  ground  hitherto  worked  in  this  deposit,  which  yielded  rich  returns 
duringtbe  last  eight  years,  was  situated  on  its  northern  edge  near  the 
head  of  Hungarian  Gulch,  and  disconnected  from  the  main  body  of  deep 
gravel.  The  depth  of  the  old  workings  seldom  exceeded  40  feet,  and 
offered  every  facility  for  rapid  washing.  At  present,  the  Hungarian 
Hill  Mining  Company,  working  on  an  extensive  scale,  has  given  most 
attention  to  the,  deep  gravel  further  south,  with  fair  prospects  of  ulti- 
mate success.  The  supply  of  water  for  the  higher  portion  of  the  gravel- 
beds  is  derived  from  Mill  Creek,  and,  being  taken  at  great  altitude  is 
not  permanent. 

Waponseh  group.— Adjoining  the  Gopher  Hill  group  On  the  north,  but 
separated  from  it  by  a  narrow  belt  of  bed-rock,  is  another  gravel-deposit 
COt  near  its  center  by  Waponseh  Creek,  a  tributary  of  Hpumsli  Creek, 
which,  eroding  it  to  considerable  depth,  does  not  expose  the  underlying 
bed-rock  in  its  deepest  or  central  portion.  Its  general  direction  is  from 
southeast  to  northwest,  and  it  reaches  its  greatest  altitude  at  the  ex- 
tremities, chiefly  on  the  northwest,  where  it  is  capped  by  volcanic  beds 
and  extends  to  the  top  of  the  main  divide,  within  two  miles  of  the  East 
Branch.  Its  upper  beds  are  elevated  fully  600  feet  above  its  central 
portion.  The  general  appearance  of  the  gravel  is  similar  to  that  of  the 
Gopher  Hill  group,  being  red  in  color,  but  not  so  loose  and  sandy,  and 
showing  more  trachyte,  diorite,  and  porphyry  among  its  rocks. 
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These  deposits,  (Nos.  39  and  20,)  which  may  be  designated  as  the 
Waponseh  group,  have  been  but  slightly  explored  in  their  southern  part. 
Some  profitable  workings  are  found  in  and  near  the  bed  of  Waponseh 
Creek.  Further  north,  where  cut  by  some  gnlches  flowing  southward, 
as  at  Pine-Leaf  Ravine,  rich  placer-diggings  have  been  worked,  and 
operations,  by  tunneling  in  the  edge  of  the  main  deposit,  give  promise 
of  fair  returns.  The  main  channel  of  this  deposit  has  not  yet  been 
found.  The  gold  is  chiefly  confined  to  the  gravel  nearest  to  the  bed- 
rock. 

To  the  northeast  of  this  group,  two  basins  among  the  hills,  as  Snake 
Lake  and  Smith's  Lake,  show  recent  alluvial  deposits  on  the  site  of 
former  lakes,  where  but  small  ponds  now  remain.  The  level  surface  of 
the  former,  about  200  acres  in  extent,  consists  of  pure  vegetable  mold 
to  some  depth,  resting  on  sandy  clays  and  beds  of  loose  gravel.  This 
region  is  underlain  by  the  metamorphic  sandstones,  and  shows  many 
outcroppings  of  quartz-veins. 

Still  further  to  the  northeast  is  Butterfly  Valley,  beyond  which  an 
extensive  gravel -deposit,  but  slightly  projected,  is  encountered.  Its- 
mineral  characters  resemble  those  of  the  Waponseh  group,  but  not  being 
familiar  to  the  writer,  it  is  only  indicated  on  the  map  in  its  general  out- 
line. 

Equidistant  between  this  and  Quincy,  extensive  gravel-beds  occur  at 
Newtown  and  Elizabetlitown.  At  the  latter  place,  rich  placer-mines  for- 
merly existed  in  many  of  the  gulches,  and  several  tunnel-claims  in  the 
gravel-hills  gave  excellent  profits.  But  little  mining  is  done  here  at 
present,  chiefly  on  account  of  the  scarcity  of  water.  A  branch  of  the 
Plumas  water-ditch  reaches  this  region,  but  its  water-supply  is  now 
utilized  at  the  mines  of  the  Gopher  Hill  group.  Whenever  abundance 
of  cheap  water  can  be  had,  these  mines  will  undoubtedly  yield  rich 
returns, 

Alluvium  of  American  Valley. — While  noting  the  older  gravel- deposits, 
it  may  be  instructive  to  mention  an  instance  of  a  recent  formation,  or 
one  which  is  yet  in  progress  on  a  large  scale,  as  evidenced  by  the  allu- 
vial deposits  in  American  Valley,  an  outline  of  which  is  given  on  the 
map.  Nearly  two  miles  west  of  Quincy,  Spanish  Creek  enters  the  val- 
ley, which  is  at  that  point  narrow,  but  gradually  expands  eastward,  its 
greatest  width  being  nearly  a  mile  and  a  half.  Two  arms  of  the  valley 
follow  the  tower  courses  of  Mill  Creek  and  Spring  Garden  Creek.  The 
level  lauds  of  the  valley  comprise  fully  4,500  acres,  all  of  which  are  occu- 
pied by  recent  gravel-beds  of  slight  cohesion,  the  surface  being  gener- 
ally a  sandy  or  gravelly  loam.  As  no  explorations  by  deep  shafts  have 
been  made,  their  depth  is  unknown ;  but  from  the  general  contour  of 
the  surrounding  hills,  it  must  be  fully  100  feet  in  the  central  part  of  the 
valley.  The  valley  appears  to  have  been  formed  by  the  general  and 
gradiial  subsidence  of  the  contiguous  country,  and  to  have  been  gradu- 
ally filling  with  gravel,  light  sand,  aud  sediments  from  the  large  creeks 
debouching  mlVii,  even  before  the  mining -operations  on  Spanish  Greek 
added  vast  accumulations  of  tailings.  The  flat  near  Lower  Mill  Creek 
con  tains  the  heaviest  gravel-bods,  derived  from  the  debris  of  the  Clare- 
mont  Hill  deposits,  and  needs  only  to  be  uplifted  and  broken  to  resem- 
ble many  older  gravel  beds.  No  mining  is  done  in  the  level  lands  of 
the  valley,  and  but  little  in  the  hills  surrounding  it. 

Gla.rf.mont  Mill  <lcpoxil. — Nearly  four  miles  south  of  Quincy,  and  tow- 
ering above  the  valley  fully  2,500  feet,  is  seen  the  summit  of  Claremont 
Hill,  a  broad,  dome-shaped  crest,  rising  to  an  elevation  nearly  equal  to- 
that  of  Spanish  Creek,  and  forming  the  highest  point  of  the  dividing 
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ridge  between  Middle  Fork  and  the  branches  of  Spanish  Creek.  A  low 
gap  to  the  west  separates  it  from  the  Bear  Creek  deposits,  and  another 
still  lower  forms  a  depression  eastward  near  Willow  Ranch.  On  the 
highest  part  of  the  mountain,  chiefly  on  its  southern  and  western  slope, 
occurs  a  vast  deposit  (No.  23)  of  volcanic  beds  overlying  gravel,  which 
appears  in  some  places  where  the  rim-rock  is  broken  by  slides,  as  at  the 
head  of  some  of  the  ravines  descending  to  Middle  Fork.  The  explora- 
tions which  for  a  series  of  years  have  been  made  here  have  not  reached 
the  center  of  the  ancient  channel,  but  hiive  demonstrated  the  presence 
of  gold-bearing  gravel  on  the  interior  slopes  of  the  southern  rim,  here 
overlain  by  heavy  beds  of  pipe-clay  and  sandy  clay.  The  gravel  is 
largely  composed  of  quartz-bowlders,  and  resembles  in  some  degree 
that  found  in  the  adjoining  Willow  Ranch  deposit,  which  probably  at 
one  time  was  connected  with  it. 

Although  the  mythical  "  Blue  Lead  "  is  supposed  to  run  through  this 
mountain,  and  a  strong  probability  exists  that  this  channel  forms  a  con- 
tinuation of  the  Washington  Hill  deposits  at  Saw-Pit  Flats,  noted  for 
their  richness,  yet  all  the  prospecting  hitherto  done  here  has  been  the 
result  of  the  unaided  efforts  of  a  few  men  without  means,  who  are  un- 
equal to  the  task,  while  the  communities  who  would  reap  the  most,  bene- 
fits from  discoveries  made  here  do  not  show  their  faith  by  works. 

As  but  few  surveys  have  yet  been  made  of  theClaremont  Hill  deposit, 
it  is  indicated  on  the  map  only  in  an  approximate  outline,  which  is  the 
case,  likewise,  with  the  gravel-beds  adjoining  it  on  the  east. 

On  the  northern  side  of  Olareinout  Hill,  where  it  slopes  abruptly  to 
American  Valley,  rise  the  branches  of  Mill  Creek,  on  which  stream 
placer  diggings  have  been  worked  for  some  years.  The  branches  of 
Rock  Creek,  on  the  western  slope,  have  not  been  thoroughly  explored, 
but  have  furnished  paying  surface-mines  at  some  points.  In  fact  the 
whole  region  from  Claremont  Hill  westward  to  the  main  branch  of  Bear 
Creek,  a  distance  of  ten  miles,  covered  in  most  of  its  extent  with  vol- 
canic and  gravel  beds,  remains  to  this  day  terra  incognita  to  all  but  the 
hunter  and  an  occasional  prospector. 

Willow  Creek  deposits. — The  Willow  Creek  deposits,  next  to  the  east- 
ward, extend  from  a  point  on  the  Middle  Fork  opposite  Nelson  Point 
northwardly  for  three  miles,  while  a  branch  reaches  still  further  toward 
Spring  Garden  Creek.  Willow  Creek  exposes  to  view  the  gravel-beds 
of  the  southern  portion,  which  here  consist  of  red  and  gray  firm  gravels, 
chiefly  made  up  of  large  and  small  smoothly- worn  bowlders  of  white  and 
bluish-white  quartz.  The  extreme  southern  point  of  the  deposit  has 
been  worked  successfully  near  the  river  opposite  Nelson  Point,  and  also 
along  Willow  Creek  and  its  gulches,  where  good  placer-mines  yet  exist. 
It  is  only  lately  that  attention  has  been  turned  to  the  deeper  beds,  which 
remain  almost  unexplored.  The  northern  part  of  this  deposit  is  formed 
by  deep  beds  of  tufas  and  conglomerates,  as  seen  along  Thompson's 
Creek,  where  appears  also  the  heaviest  bed  of  basalt  in  this  region,  fill- 
ing for  some  distance  the  bed  of  the  creek  and  spreading  over  the  ad- 
joining hill-sides.  The  basalt  is  nearly  black,  generally  quite  hard  and 
compact,  of  a  globular,  occasionally  of  a  columnar,  structure.  Its  extent 
to  the  northeast  is  not  ascertained.  A  mining  company  is  at  present 
sinking  a  shaft  through  the  basalt,  in  the  hope  of  finding  a  gravel-chan- 
nel beneath. 

On  the  sonth  bank  of  the  Middle  Fork  and  close  to  the  water's  edge, 
a  rich  gravel-deposit,  discovered  in  1874,  is  now  worked  with  excellent 
results.    This,  although  referred  by  some  to  the  ancient  gravel-beds,  is 
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probably  of  comparatively  recent  origin,  and  a  former  channel  of  Middle 
Fork. 

Saw-Pit  Flat  deposit.— It  would  he  beyond  the  scope  of  this  description 
to  enter  into  a  description  of  the  vast  gravel-deposits  south  of  the  Mid- 
dle Fork  and  to  the  east  and  south  of  Pilot  Peak,  a  region  which  for 
years  has  been  famous  for  its  deep  gravel-mines,  worked  both  by  drift- 
ing and  by  the  hydraulic  process,  ami  second  to  none  in  the  State  in  the 
amount  of  gold  it  has  produced.  It  only  remains  to  notice  briefly  the 
gravel-beds  of  Washington  and  Richmond  Hills,  near  Saw-Pit  Flat, 
which  for  years  have  been  the  scenes  of  extensive  tunnel-mining. 

The  Washington  Hill  deposits  occupy  the  divide  between  the  Middle 
Fork  and  Onion  Valley  Creek,  at  an  elevation  of  nearly  6,000  feet,  and 
fill  an  ancient  river-channel  of  varying  width,  seldom  exceeding  500  or 
600  feet.  In  the  bottom  gravel  occur  enormous  water-worn  bowlders  of 
white  and  bluish-white  quartz,  the  finer  sand  and  gravel  between  them 
being  chiefly  derived  from  the  wearing  down  of  the  quartz.  This  gravel 
averages  but  8  to  10  feet  in  depth  and  is  generally  highly  auriferous. 
Beds  of  clay  and  soft  sandstoues  overlie  the  bottom  gravel,  with  occa- 
sional beds  of  lighter  gravel  on  the  rim-rock.  Over  all  this  rest  heavy 
beds  of  tufas  and  agglomerates  filled  with  fragments  of  trachyte  and  ba- 
salt, having  a  depth  at  the  center  of  the  ridge  of  300  feet,  and  a  width 
across  tbe  channel  of  from  2,000  to  3,000  feet. 

Isolated  knobs  and  masses  of  basalt  appear  along  the  southern  edge 
of  the  volcanic  beds,  and  at  one  point  near  Burg  Creek  form  lines 
of  regular  terraces.  Basaltic  masses  are  also  seen  at  many  points  on 
the  hill-sides  south  of  Onion  Creek. 

The  Washington  Hill  beds  extend  eastward  to  Onion  Valley,  where 
traces  are  found  of  recent  glacial  action.  Active  operations  an;  hen;  in 
progress  to  reach  the  eastern  end  of  the  ancient  channel.  In  the  cen- 
tral portion,  most  of  the  channel  has  been  worked  out  by  drifting,  tbe  . 
Monitor  claims  being  the  only  ones  now  actively  worked  on  the  channel 
west  of  its  center.  A  large  part  yet  remains  of  the  western  extremity 
of  the  deposit,  which  was  formerly  worked  at  a  few  points. 

The  eastern  edge  of  the  great  serpentine  beds  underlies  the  western 
end  of  this  deposit.  Hornblende  rock,  talcose  slates,  and  clay  slates  are 
found  tinder  the  largest  portion. 

The  Richmond  Hilt  deposit,  although  separated  from  the  above  by  a 
narrow  belt  of  high  bed-rock  and  free  from  the  capping  of  volcanic  beds, 
is  identical  with  it  in  miuoral  characters,  and  was  probably  formed  on  a 
branch  of  the  main  stream.  It  is  of  limited  extent  as  compared  with 
Washington  Hill.  During  late  years  hydraulic  mining  has  been  carried 
on  in  the  outer  edges  of  the  old  drift-diggings,  and  with  profitable  re- 
sults, much  gold  in  extremely  fine  division  being  found  in  the  upper 
beds  of  light  sandy  gravel. 

It  will  remain  for  future  extended  explorations  and  surveys  to  accu- 
rately map  out  and  trace  the  connection  between  the  above- described 
deposits.  The  aim  of  this  description  is  chiefly  to  present  a  general 
view  of  the  vast  ancient  gravel-beds,  yet  scarcely  touched,  in  which 
Plumas  County  abounds,  and  to  contribute  in  some  degree  to  the  ex- 
planation of  their  probable  origin  and  of  the  causes  which  have  pro- 
duced the  changes  in  the  rock-strata  underlying  them. 

Without  discussing  the  relative  merits  of  the  many  theories  advocated 
by  different  investigators  regarding  the  formation  of  the  ancient  gravel- 
beds,  the  writer  is  induced  by  extended  observations  in  this  region  dur- 
ing a  period  of  twenty  years  to  express  his  conviction  that  all  the  phe- 
nomena of  the  old  gravel-beds  may  be  referred  to  the  erosive  power  of 
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largo  and  rapid  streams,  acting  in  a  manner  analogous  to  that  now  ob- 
served on  this  coast  and  continent.  If  sufficient  time  be  given,  changes 
in  the  climate  from  a  dry  to  an  extremely  humid  atmosphere,  from  a 
high  to  a  low  temperature,  would  create  the  forces  necessary  to  exca- 
vate the  old  channels  and  to  transport  the  materials  found  therein. 
Under  such  conditions,  nearly  all  the  ancient  gravels  in  the  Sierra  mast 
be  considered  as  of  flnviatile  and  lacustrine  origin.  In  the  region  de- 
scribed, no  gravel-beds  of  maritime  origin  have  yet  been  observed. 
Glacial  action  has  here  played  a  subordinate  part  in  bringing  about  the 
great  changes  of  the  surface  since  the  deposition  of  the  older  gravel- 
beds. 

It  must  be  admitted  that  a  period  of  extraordinary  volcanic  ac- 
tivity must  have  prevailed  within  the  region  of  the  Sierra  Nevada 
subsequent  to  the  formation  of  the  most  ancient  gravel-deposits  and 
while  some  of  the  later  beds  were  in  process  of  formation.  In  all  prob- 
ability this  period  was  cotemporaneous  with  the  great  changes  in  rel- 
ative level  wrought  in  the  underlying  rock-strata,  evidences  of  which 
are  abundant  within  the  region  described,  especially  in  the  Spanish 
Peak  Eange,  where  a  study  of  the  great  syenitic  mass  will  show  its  up- 
heaval along  its  eastern  edge,  the  adjoining  strata  being  bent,  folded, 
■contorted,  altered  in  mineral  characters,  and  changed  in  both  dip  and 
strike  near  the  line  of  junction,  and  often  for  a  distance  of  two  miles 
from  that  line.  On  a  closer  inspection,  other  well-marked  lines  of  vol- 
canic activity  will  probably  be  found.  The  mountain-range  between 
American  and  Indian  Valley.-!,  the  foot-bills  of  which  rise  four  miles  east 
of  Quincy  (near  Ked  Hill)  and  the  general  direction  of  which  is  parallel 
with  the  strata  above  described,  appears  to  be  on  the  next  line  of  up- 
heaval. This  range  is  composed  almost  exclusively  of  trap-rocks,  such 
as  diorite,  dolerite,  and  basaltic  porphyries.  Mount  Hough  forms  one 
of  its  culminating  points. 

A  comparatively  small  portion  only  of  the  volcanic  fragmentary  ma- 
terials, such  as  tufas  and  agglomerates,  which  cover  most  of  the  ancient 
gravel-beds,  has  been  subjected  to  the  action  of  running  water,  and 
where  such  action  has  occurred  it  has  been  but  in  slight  degree.  Although 
some  of  the  volcanic  beds  are  mingled  with  a  few  water-worn  pebbles 
and  rocks,  there  is  generally  a  total  absence  of  these;  and  the  large 
masses  and  smaller  fragments  of  trap-rocks  scattered  through  these 
beds,  with  an  almost  total  absence  of  stratification,  are  irregular  in  shape 
and  but  seldom  water-worn.  When  they  are  round,  they  generally  owe 
this  shape  to  the  globular  structure  of  the  rock  from  which  they  are  de- 
rived. 

Most  of  the  volcanic  beds  must,  therefore,  be  considered  as  emanating 
from  the  direct  action  of  eruptive  forces,  being  accumulations  of  ejected 
matter  on  the  sides  and  slopes  of  active  craters  and  in  their  vicinity. 
That  such  forces  may  act  from  one  center  and  extend  over  a  large  area 
is  evidenced  within  historical  times  by  eruptions  of  active  volcanoes 
on  this  continent,  as  in  Central  America;  and  also  in  Europe,  as  par- 
ticularly shown  by  the  recent  eruptions  in  Iceland,  when  the  lighter 
volcanic  ashes  were  carried  as  far  southeast  as  the  eastern  coast  of 
Sweden,  distant  over  800  miles. 

The  nearest  center  of  extensive  volcanic  activity  within  Plumas 
County  is  found  in  the  region  surrounding  Lassen's  Peak,  at  a  distance 
of  30  miles  north-northeast  from  Quincy,  where  many  traces  of  quite 
recent  volcanic  action  may  be  observed.  From  here  emanate  several 
distinct  flows  of  basaltic  lava.  Another  extensive  range  of  trap-rock, 
chiefly  trachyte,  occurs  east  of  Indian  Valley,  about  12  miles  from 
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Qaincy.  From  these  centers  all  the  material  for  the  volcanic  beda 
witliiii  the  county  may  have  been  derived,  without  accepting  the  theory 
of  a  continuous  sheet  of  volcanic  deposits  and  lava-bods  from  the  sum- 
mit of  the  Sierras  to  the  foot-hills  of  the  Sacramento  Valley.  In  con- 
tradiction of  the  latter  theory,  actual  observation  of  the  volcanic  beda 
in  their  relation  to  the  basaltic  masaea  occurring  at  so  many  pointa 
within  the  region  above  described,  (but  few  of  which  are  shown  on  the 
map,)  forces  the  conviction  that  independent  volcanic  action  took  place 
at  many  distinct  points  distant  from  the  great  apparent  centers  of 
activity.  Most  of  the  smaller  bodies  of  basalt  are  not  parts  of  a  great 
general  outflow  of  melted  matter,  but  the  results  of  direct  eruptions  at 
such  pointa,  as  is  evidenced  upon  closer  examination  by  the  protrusion 
of  the  baaalt  through  the  underlying  bed-rock,  which  is  always  greatly 
altered  for  some  distance  around  such  points.  This  ia  notably  shown  in 
some  of  the  tunnels  at  Washington  Hill  and  at  other  localities  within 
the  observation  of  the  writer. 

JHstinct  auriferous  zones.— Although  gold  may  be  found  in  nearly 
every  portion  of  the  region  reviewed,  yet  certain  zones  may  be  traced 
as  eminently  auriferous,  while  others  adjoining  them  are  comparatively 
barren.  Little  gold,  except  what  has  been  derived  from  the  overlying 
gravel,  is  found  in  the  beda  of  the  streams  coursiDg  through  the  great 
syenitic  maaa  of  the  Spanish  Peak  Range,  and  no  ledge  of  gold-bearing 
quartz  has  yet  been  discovered  in  that  mass.  The  most  productive 
zone  is  within  the  group  of  slates  situated  between  the  syenite  and  the 
belt  of  greenstone,  particularly  in  the  talcose  slates.  This  condition 
holds  good  in  the  aouthweat  at  or  near  the  junction  of  the  elates  with 
eyenite,  granite,  and  serpentine. 

Gold  occurs  sparingly  in  the  recent  alluvium  originating  in  the  green- 
atone  belt,  or  in  situ  in  this  rock.  The  next  slate  group  adjoining  the 
serpentine  shows  but  few  original  gold-deposits  of  any  kind. 

Within  the  great  serpentine  belt  no  gold  is  known  occurring  in 
place,  and  but  little  in  alluvial  beds  that  cannot  be  traced  to  the  older 
gravel-deposits  situated  upon  it.  This  rock  has  undoubtedly  furnished 
the  platina  found  in  the  vicinity.  The  slate  groap  east  of  the  serpen- 
tine appears  to  be  auriferous  to  some  extent,  particularly  near  the  edge 
of  the  sandstone-schist,  which  latter  gives  evidence  of  having  orig- 
inated many  auriferous  deposits.  This  contains  a  number  of  gold-bear- 
ing veins  and  ledges  lately  discovered  and  promising  well  for  the  future, 
which  would  entitle  this  zone  to  be  ranked  next  in  importance  to  the 
first -mentioned  group  of  slates. 

As  yet  bnt  few  data  are  known  from  which  to  determine  the  relative 
age  of  the  deep  gravel  and  volcanic  beds.  At  present  the  following 
classification  may  be  attempted,  beginning  with  the  oldest  deposits: 
Spanish  Peak,  Bear  Creek,  and  Claremont  Hill  groups,  Saw-Pit  Flat 
and  Willow  Creek  deposits,  lower  beds  of  the  Meadow  Valley  Basin, 
Waponseh  group,  Gopher  Hill  deposits,  and  the  upper  beds  of  Meadow 
Valley  Basin,  as  most  recent. 

Some  vegetable-fossil  remains  from  the  Spanish  Peak  deposit  were 
submitted  for  examination  to  the  late  geographical  survey,  but  were  not 
reported  upon.  The  forma  there  found  are  closely  allied,  if  not  identi- 
cal, with  the  now  existing  types  of  plant-life. 

It  is  to  be  hoped  that  a  thorough  explanation  and  geological  survey 
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ning  counties  may  take  place  within  the  life-time  of  the 
ion,  a  work  that  cannot  fail  to  develop  facts  of  practical 
ner,  open  a  rich  field  for  the  student  of  geology,  and  fur- 
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tbese  contributions  are  submitted  by  Mr.  Edman,  who,  slightly  altering 
the  poet's  sentiments,  believes  that  "  they  serve  best  who  do  "not  stand 
and  wait." 

Quartz-mining. — The  following  data  concerning  the  Plumas  Eureka 
Mine,  in  Jamison  district,  are  famished  by  Mr.  W.  L.  Oliver.  Number 
of  miners,  175 ;  wages,  $3  per  day ;  cost  of  mining,  $5.35  per  ton  ex- 
tracted; of  milling,  $1.25  ;  number  of  tons  extracted  and  worked  in 
1875,28,777;  average  yield,  $13 ;  total  bullion -product,  $381,317;  per- 
centage of  sulphurets,  1.25.  The  company's  steam  and  water  power 
mill  has  40  stamps  of  750  pounds,  falling  10  inches  80  times  per 
minute ;  2  pans,  22  concentrators ;  capacity,  2.25  tons  per  stamp  per 
twenty-four  hours,  (or  1.48  tons  per  horse-power,  guaranteed  by  the  fall 
of  stamps ;)  tons  crushed  in  1875,  58,823.  The  sulphurets  are  roasted 
in  a  Briickner  furnace  and  then  amalgamated  in  pans. 

SISKIYOU  AND  KLAMATH  COUNTIES. 

The  northern  mining-counties  are  Siskiyou,  Klamath,  Trinity,  and 
Shasta,  the  two  first  named  bordering  on  the  State  of  Oregon.  Almost 
the  entire  area  of  these  counties  consists  of  high  mountains,  deep  ra- 
vines, gulches,  and  canons.  The  formation  is  granite  and  auriferous 
slates.  The  physical  characteristics  of  the  principal  quartz-mining 
region  are  described  in  the  Eeport  of  1873,  pp.  100  to  200.  The  most  pro- 
ductive mines  are  the  Black  Bear  and  Klamath,  each  running  a  mill  of 
32  stamps.  The  country-rock  in  which  these  veins  are  found  is  talcose 
slate,  through  which  the  quartz  is  irregularly  distributed,  sometimes  to 
a  width  of  100  feet.  The  yield  of  the  mines  varies  from  $12  to  $24  per 
ton.  The  quartz  bears  a  strong  resemblance  to  that  of  the  Mother  lode 
in  the  central  counties.  Klamath  County  has  five  mills,  which  cost  in 
the  aggregate  $80,000.  The  total  number  of  stamps  is  80.  The  an- 
nual gold-production  of  this  portion  of  the  State  is  about  $2,000,000. 

The  following  data  from  this  county  are  furnished  by  the  gentlemen 
named  as  superintendents: 

Klamath  Mine,  owned  by  Klamath  Company ;  John  Daggett,  super- 
intendent; course,  northeast,  and  southwest;  dip,  20°;  pay-zone,  5  feet 
wide,  1,000 feet  long;  vein,  quartz;  country-rock,  black  slate ;  greatest 
depth  of  mine,  GOO  feet;  greatesl  horizontal  length,  1,200  feet;  two  levels 
opened  by  tunnels,  600  and  1,200  feet  long.  Cost  of  tunnels,  $20,000;  25 
miners  employed  for  6  months  of  1875  and  13  for  the  remainder ;  wages, 
$60  per  month  and  board;  cost  of  drifting,  $6  to  $7.50  and  $10  per  foot; 
cost  of  mining,  $3.50  per  ton  of  ore  extracted;  cost  of  milling,  $1.50 
per  ton  ;  hauling,  25  cents ;  5,00U  tons  extracted  and  worked  in  9  months 
of  1875;  average  yield,  $10;  sulphurets,  2  per  cent.;  total  bullion, 
$250,000.  Company's  mill,  water  and  steam  power;  32  stamps,  600 
pounds,  75  drops  of  8  inches  per  minute ;  2  buddies ;  1  pan,  not  used ; 
cost  of  mill,  $40,000;  capacity,  50  tons  in  24  hours,  No  sulphuret  pro- 
cess at  present. 

Morning  Star  Mine,  owned  by  Doran  &  Co. ;  Richard  Doran,  superin- 
tendent; location,  2,500  feet;  course,  east  and  west;  dip,  north;  pay- 
zone,  2£  feet  wide,  1,000  feet  long;  vein,  talcose,  in  hornblendic  slate; 
two  levels,  (tunnels,)  130  and  260  feet  deep;  length  of  tunnels, 300  and 
500  feet ;  cost,  $8,000 ;  length  of  horizontal  exploration  of  vein,  300  feet ; 
30  miners,  at  $50  to  $60  per  month  j  cost  of  drifting,  $5  to  $10  per  foot; 
of  stoping,  $2.50  per  ton :  of  mining,  $4.50  per  ton  delivered  at  mill ; 
of  milling,  $2  per  ton ;  420  tons  per  month  for  3  months  extracted  and 
milled,  yielding  $15  to  $18  per  ton ;  a  high  percentage  of  sulphurets. 
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Company's  mill;  water-power;  16  stamps,  00  drops  per  minute,  (weight 
and  height  of  drop  not  given ;)  2  parts,  in  which  sulphurets  are  treated  ; 
cost  of  mill,  $20,000 ;  capacity,  30  tons  per  24  hours.  The  cost  of  treat- 
ment is  given  under  this  head  as  $4  per  ton,  and  above  as  only  $2.  The 
larger  sum  probably  includes  the  treatment  of  the  sulphurets,  and  the 
smaller  one  only  the  crushing  and  plate  amalgamation. 

Mr.  W.  L.  Oliver,  of  San  Francisco,  has  furnished  the  following  sum- 
mary concerning  the  Black  Bear  mine  and  mill,  owned  by  the  company 
of  the  same  name:  In  1875  there  were  employed  140  miners,  at  S3  per 
day;  cost  of  mining  per  ton  extracted,  §0.15;  of  milling, $1.23;  tons 
extracted  and  worked.  15.1)08:  average  Meld,  615. 51;  percentage  of 
sulphurets,  1.12 ;  total  bullion-product,  $24-2,000.  Mill,  32  stamps,  (700 
pounds,  80  drops  of  8  inches  per  minute;}  1  pan,  2  concentrators;  ca- 
pacity, 1.48  tons  per  stamp  per  1?4  hours  ;  power,  steam  and  water.  Sul- 
phurets are  roasted  in  a  rcverberatory  and  then  amalgamated  in  a  pan. 

TRINITY   COUNTY. 

This  county  was  described  at  length  in  a  former  report.  For  later 
information  concerning  it  I  am  now  indebted  to  Dr.  H.  De  Groot,  of  San 
Francisco. 

Although  hydraulic  washing  on  anything  like  an  extended  scale  was 
introduced  into  this  county  within  the  past  two  or  three  years  only,  it  has 
already  become  the  leading  branch  of  mining  there,  the  material  being 
abundant  and  the  natural  facilities  very  great,  A  number  of  schemes 
directed  to  bringing  in  a  more  plentiful  supply  of  water,  and  to  opening 
up  large  gravel-claims,  have  lately  been  projected  in  the  county.  While 
a  few  of  these  remain  still  in  embryo,  others  are  in  progress  of  execution, 
some  being  pushed  very  actively  forward. 

On  the  Lovendge  Ditch,  projected  about  three  years  ago,  for  taking  a 
large  volume  of  water  from  Stewart's  Fork  and  carrying  it  into  Weaver 
Basin  and  intermediate  camps,  little  work  has  since  been  done,  and  the 
rich  auriferous  country  to  be  traversed  by  it  remains  unworked  for  want 
of  water.  This,  though  a  formidable  enterprise,  involving  the  necessity 
of  depressing  the  con  ducting- pipes  more  than  a  thousand  feet  below  the 
ditch-level  in  order  to  convey  the  water  across  a  deep  gorge  that  lies  in 
its  course,  is  still  one  from  which  California  hydraulic  miners  need  not 
shrink,  and  which,  in  Dr.  Do  Groot's  opinion,  should  readily  command 
all  needed  capital,  as  it  could  hardly  fail  to  prove  a  good  investment. 

The  canal  of  the  Weaverville  Ditch  and  Mining  Company  was  finished 
during  the  year,  and  water  has  been  brought  in  considerable  quantity 
upon  Oregon  Gulch  Mountain,  where  the  company  owns  a  large  tract 
of  auriferous  gravel.  This  claim  having  meantime  been  furnished 
with  first-class  hydraulic  apparatus,  washing  was  here  commenced  with 
the  opening  of  the  water-season.  No  cleanup  had  yet  been  made 
at  the  time  of  Dr.  De  Groot's  visit,  but  large  results  might  reasonably 
be  expected,  since  the  material  is  reported  to  prospect  throughout  at 
the  rate  of  $3  per  cubic  yard,  and  was  estimated  to  have  an  average 
depth  of  300  feet  over  an  area  of  several  hundred  acres.  Indeed,  a  large 
section  of  the  mountain  seems  to  consist  of  pay-gravel  to  the  depth  of 
two  or  three  hundred  feet. 

In  the  spring  of  1874,  the  Buckeye  Water  and  Hydraulic  Mining 
Company,  having  secured  the  water-right  of  Stewart's  Fork  and  its 
main  southern  tributaries,  surveyed  the  route  of  a  ditch  for  conveying 
the  water  upon  Buckeye  Mountain  and  other  auriferous  gravel-banks  in 
the  vicinity.     Some  preliminary  labor  was  done  on  the  ditch  in  thefol- 
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lowing  summer.  Last  year  work  was  resumed,  and  with  such  energy- 
has  it  since  been  prosecuted  that  a  section  covering  nearly  twenty 
miles  lias  been  finished,  on  a  scale  amply  sufficient  to  carry  2,000  inches 
of  water  to  its  lower  terminus  at  Boalt's  Hill.  This  locality,  which  is 
included  within  the  company's  extensive  possessions,  is  famed  for  the 
great  quantities  of  gold-dust  gathered  there  in  days  goue  by,  and  it  is 
expected  by  all  old  residents  that  the  coming  clean-ups  of  the  company 
will  give  extraordinary  results.  Before  water  was  delivered  on  this 
claim,  it  had  been  furnished  with  Little  Giants,  iinder-currents,  and 
other  hydraulic  appliances  of  the  most  approved  models,  Captain 
Atkins;  the  superintendent  of  the  work,  having,  perhaps,  had  as  much 
experience  in  this  department  of  mining  as  any  other  man  in  tho  State. 
Wishing  lias  just  been  commenced  here,  and  the  water  being  run 
through  1  urge-sized  nozzles  under  a  pressure  of  '•){)()  feet,  does  great  exe- 
cution. During  the  coming  summer  this  company  will  extend  its  ditch 
about  ten  miles  farther  up  into  the  mountains,  carrying  it  to  Stew- 
sin's  Foil,  its  principal  source  of  future  supply.  It  is  now  fed  mainly 
by  Van  Mat  re  Creek,  a  confluent  of  that  stream.  It  is  intended,  also, 
very  soon  to  enlarge  the  ditch  to  the  capacity  of  8,000  or  10,000 
inches,  a  quantity  of  water  which  can  be  commanded  under  the 
several  franchises  for  two-thirds  of  the  year.  This  water  would  be 
drawn  from  the  contributing  sources  in  the  proportions  following :  Stew- 
art's Fork,  5,000  inches  ;  Owen's  Creek,  2,000  inches  ;  Van  Matre  Creek, 
1.200  inches,  and  other  smaller  streams  300  inches,  making  a  total  of 
8.500  inches.  The  whole  of  this  water  the  company  will  use  in  washing 
itsown  gravel,  which  has  an  average  depth  of  300  or  400  feet,  reach- 
ing in  some  places  twice  that  depth,  and  generally  prospecting  well  in 
gold,  Boalt's  Hill  and  some  other  portions  of  their  ground  having  always 
ranked  among  tho  rich  spots  of  Trinity  County.  So  deep  and  wide- 
spread are  the  banks  of  pay-gravel  iu  this  neighborhood,  that  this 
amount  of  water  played  steadily  upon  them  will  be  insufficient  to  cause 
their  sensible  diminution  in  a  decade  of  years. 

During  the  summer  of  1875  the  firm  of  Blytho  &  Bixby,  having  se- 
cured the  right  to  tho  waters  of  Coffee  Creek,  a  large  branch  of  Trinity 

RiviT,  iu  I  lie  ni.rtli-.i  •'  p.trt  ul  I  ho  onnty.pri Win    ijivi     ih-  i..m- 

for  a  canal  designed  to  carry  this  water  as  far  as  Weaver  Basin,  sup- 
plying Trinity  Centre  and  many  other  mining  localities  along  its  line. 
Fifteen  miles  along  the  line  were  cleared  of  brush  and  some  grading  was 
done  last  year,  it  being  the  intention  of  the  projectors  to  commence  the 
work  of  excavation  as  early  as  practicable  in  the  present  season,  and 
thereafter  to  press  it  with  the  utmost  expedition.  For  the  first  fifteen 
miles  this  ditch  willhave  the  unusual  dimensiousof  12  feet  on  the  top  and 
8  on  the  bottom,  being  6  feet  in  depth,  giving  it  capacity  to  carry  at  the 
start  20,000  inches  of  water,  which  quantity  it  is  expected  may  be  in- 
creased to  2G,000  inches  when  the  banks  have  settled  and  become  solid. 
This  section  will  be  built  during  the  coming  summer,  the  ditch  being 
nextyear  extended  to  Weaver  Basin,  thirty  miles  further,  to  which  point 
it  will  bring  12,000  inches  of  water.  The  grade  will  be  high  enough  to 
carry  it  over  all  intervening  divides,  while  strong  iron  pipes  will  be 
employed  to  convey  the  water  across  the  deeper  ravines  encountered 
along  its  course.  When  the  first  ten  miles  are  finished  the  water  from 
Coffee  Creek  will  be  turned  into  the  ditch,  leaving  dry  the  bed  of  that 
stream,  which  will  then  be  worked  for  the  gold  it  contains.  If  found 
as  rich  as  expected,  this  will  bo  first  worked  out,  after  which  the  high- 
lying  bars  along  its  banks  will  be  attacked,  these  being  known  to 
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abound  in  gold.  The  total  cost  of  this  undertaking  is  estimated  at 
$600,000,  two  years  being  required  to  bring  it  to  full  completion. 

Among  the  more  noteworthy  events  transpiring  in  this  county  dur- 
ing the  year  may  be  enumerated  the  opening  of  rich  cinnabar  deposits 
discovered  some  time  before.  The  ore  found  here  is  said  to  be  mostly 
of  high  grade,  and  as  it  appears  to  occur  in  compact  and  regular  veins, 
seems  likely  to  hold  -well  in  depth.  The  claim  of  the  Altoona  Com- 
pany, the  most  extensively  developed,  and  thus  far  the  most  produc- 
tive and  promising  in  the  district,  is  described  on  a  preceding  page  in 
the  earlier  part  of  this  chapter.  - 

While  the  hydraulic  miners  of  Trinity  suffered  in  common  with  those 
in  other  parts  of  the  State  from  the  prevailing  water-dearth,  those  en- 
gaged in  river-bed  mining,  here  largely  pursued,  experienced  a  success- 
ful season ;  the  causes  that  worked  to  the  detriment  of  the  former  hav- 
ing favored  the  latter  class  by  producing  a  low  stage  of  water  in  the 
streams  where  their  operations  are  carried  on.  As  this  branch  of  min- 
ing is  mostly  in  the  hands  of  the  Chinese,  it  is  impossible  to  say  what 
their  individual  earnings  or  the  aggregate  production  from  this  source 
may  have  been,  though  no  doubt  it  was  much  larger  than  usual.  Al- 
though auriferous  quartz-lodes  were  known  to  abound  in  this  county, 
not  much  attention  was  paid  to  tbem  until  1874.  In  that  year  the  crop- 
pings  of  some  of  these  lodes  situated  in  the  vicinity  of  the  rugged  em- 
inence known  as  Bullychop  Mountain,  having  on  more  careful  exami- 
nation proved  to  be  pretty  well  charged  with  free  gold,  a  good  many 
claims  were  there  taken  up.  On  some  of  these  a  considerable  amount 
of  work  has  since  been  done,  and  generally  with  encouraging  results. 
A  small  quartz-mill  has  been  put  up  here,  which,  should  it  meet  with 
the  success  anticipated,  will  probably  soon  be  followed  by  others,  nor 
would  it  be  cause  for  surprise  should  Trinity  come  in  the  course  of  a 
few  years  to  rank  among  the  active  vein-mining  counties  of  California. 
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CHAPTER    II. 


NEVADA. 

This  State,  which  for  several  years  past  has  excelled  all  others  m  the 
production  of  the  precious  metals,  has  during  the  last  year  recorded  an 
increase  over  the  production  of  1874  of  more  than  $5,000,000.  This 
large  increase  is  mainly  due  to  the  further  development  of  the  enormous 
ore-body  met  with  in  the  Comstock  lode,  and  its  energetic  extraction  by 
the  Virginia  Consolidated  and  Ophir  Companies ;  but  also  in  a  certain 
degree  to  other  very  favorable  discoveries  and  large  shipments  of  prod- 
uct from  several  "  outside  districts."  Notable  among  these  are  Cornu- 
copia district,  in  Elko  County,  various  districts  in  Nye  County,  and  the 
Northern  Belle  Mine  in  Esmeralda  County. 

At  the  end  of  the  year  the  prospects  tor  1  SVii  were  very  promising  in 
the  majority  of  the  districts.  On  tbe  Comstock,  the  Virginia  Consoli- 
dated and  Ophir  were  in  position  to  extract  rich  ores  more  rapidly  than 
ever  before;  the  California,  which  contains  a  part  of  the  "  Big  Bonanza," 
more  valuable,  perhaps,  than  the  portion  in  the  Virginia  Consolidated, 
was  prcpnrccl  to  begin  The  extraction  of  ores  at  a  rate  unprecedented 
heretofore  ;  excellent  prospects  of  ore-bodies  had  been  found  in  several 
others  of  the  Comstock  claims ;  a  large  and  very  valuable  ore-body  had 
been  found  in  the  Eberhardtand  Aurora  ground  in  White  Pine  at  adepth 
not  before  explored ;  the  Tybo,  Jefferson,  Reese  River,  and  Cornucopia 
Mines  were  doing  well,  and  the  Northern  Belle,  in  Esmeralda  County, 
had  exposed  such  a  large  body  of  ore  that  it  was  found  necessary  to 
erect  a  second  20-stamp  mill  with  Stetefeldt  furnace  attached. 

Mr.  Valentine,  superintendent  of  Wells,  Fargo  &  Co.'s  Express,  who 
certainly  enjoys  the  most  ample  opportunities  for  making  a  correct  esti- 
mate of  the  production  of  Nevada,  since  almost  all  the  silver  and  gold 
bullion  passes  through  the  hands  of  that  company,  reports  the  product 
for  1875  as  follows : 

Gold  dust  and  bullion,  by  express $196, 858 

Gold  dust  and  bullion,  by  other  conveyances 1'J,  0S5 

Silver  bullion,  by  express 35,283,  193* 

Ores  and  base  bullion,  by  freight 4,  \)'iS,  0;j;> 


Total  . 


.  40,478,309 


As  nearly  as  possible,  this 

may 

be  divided 

as 

follows : 

Product. 

Gold. 

Silver. 

(216,513 

3,  'JS,  i:--.i 
■i,  mm,  coo 

Silver  in  ores  and  Uaae  bullion,  by  freight 

1M.1M.W 

23,333,151 

■t  striiitly  silver  bullioo,  but  a  large  part  of  il 
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The  following  is  the  detailed  report  of  the  State  controller  of  Nevada. 
His  figures  do  not  agree  with  those  of  Mr.  Valentine,  and  canncj;  be  ex- 
pected to  do  so,  because  only  mines  prodnciug  over  a  certain  amount 
are  bound  to  report  their  product  at  the  ofh'ce  of  the  county  assessor, 
for  the  purposes  of  taxation,  and  even  these,  in  many  cases,  do  not 
report  full  values.  The  number  of  mines  in  Nevada  which  do  not  come 
under  the  provisions  of  the  tax-laws  is  very  great. 


Statement  of  thepTiX 


-  of  the  m 


EUREKA  COUNTY, 

otitis. 


„.„.r«,,..«.™. 

Qnu 

itj. 

Value. 

*m 

Pound*. 

g91  a 

1.500 

'h 

3 

37.  If  8 

\ia 

era 

'633 

1 

1.KS 
449 

44 

i.rse 

'l3S 

1.SJ0 

a 

798  57 

n 

1.40B 

645* 

« 

B7.7W 

,,» 

o  ^  675  «J 
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Ulaliuii'id  of  lliepromili  of  tkf  minus  of  iln  State  nf  Xvada,  <('c.  —  Continued. 
ESMERALDA  COUNTY. 


»-"-»- 

Quantity. 

Tata* 

Tan*. 

m 

fl,9S3 

rour.&s. 

613,  esn  52 

500 

a,  mi  oo 

,,3 

!),  TOO  4H 

ijo:-* 
i!;.i>0 

9,091  09 

fl 

i.eoo 

»,  352 

1,790 

S 

i        i  m  oo 

■* 

1        "' 

Faeifiu  Cumpa 
Smith  BrotLu 


(IllUKCHILL  COUNTY. 

UOIIAX. 


ELKO  COUNTY. 
OEES. 


yeTallls 

ila  Com 

P»ny 

-..:           218 

MSfi 

173,  ISO  13 

3T3 

5,0,0 

019 
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tcment  of  the  proceeds  of  the  mines  of  the  Stale  of  UTesade,  $c.~  Contiau 

HUMBOLDT  COUNTY. 


Kamaofmlnoorownor. 

*_«, 

Vaiue. 

Arizcmri  Silver  MitiLns  Company - --- 

Hj.lit'r  incline ii:Liiy 

)[--,-lj,,',!t  M.l:  iimi  ll.niijLiCoi^liiLii.v - 

Jtrsny  .M'iuJiiur  C(mi|i.ii,y 

.  i;:  u :  !i  i  ;^ '. ,'- 1  ,v  :\ -Li  i;  s"j  i  -^  v  ^.i  i  n  ^i:  v  ^.  ■  n"r;  i^v ' : : 

KyuPiitttiiliUiin.niiuhijiCimjjxLiiy 

JW 

Pounds. 
1,5110 

•80,016  00 
1,  S70  Oil 
14,  540  00 

lii.iei  oo 
■i  oil  -:; 

6^000  00 

Total 

*,45<f 

MD|        IBP,  107  ;a 

LYON  COUNTY. 

o:ir.i. 


Total 

3,  060          1, 107 

SULPHUR, 

ITumbDUiE 

nlpho 

.Com,. 

300 

^ 

1 

''mo 

1,600 

34,009  63 

Dorwio.  B  TO 

,-:~i 
1.00" 

3, 148  00 

40,  ooo  ou 

V:*z4 

.,,.,  „0iJ  TO 
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Statement  oj  the  proceeds  of  Ike  mines  of  the  Slate  of  Nevada,  .^.-Continued. 
LANDER  COUNTY. 
ORES. 


Name  ofmino  or  owner. 

Qua 

ntity. 

Value. 

ArtSur _ 

Tons. 

P7S 

Sososa 

li«il.u  Mnuniiiu  M.i. ii .£  Cua.|idi>y 

5IB 

m 

1,  6-12  30 

i 

1.  :'"u 

»K 

is 

310 

B97  71 

4,  463  03 

99 

1^270 

25,  -nr.t  ii 

f  in/slrn-j ____ 

'J 

alooosa 

b:!0 

hf,  m 

1 

''330 

.is  nii 

5 

1,  DM 

500  00 

87 

l,!lfi(i 

Bl  <!*.i  its 

150 

l:li;  21 

90 

^.iitiillan  xlier  .V.i  i-.-  (  usijiiay 

lr«o 

4;;o.  ssii  !•■» 

*' 

i:(':h 

B4l  63 

13 

"'aJo 

l.-m  :n 

Jiwd  Tonnel 

8 

l,  m 

2,  :■:■:'  Ii 

S.:hooT 

IS 

i.  -;.(i 

a.  J.-.5  50 

i;-ns 

Wtrmn                 

TVbiiiwj,  ■•■■ 

Bfl 

1,603  '.  1 

IV 

MM 

2,3,0  15 

*'  "" 

,,01 

1.S79 

331,  407  45 
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S'.aU  mciit  of  the  proceeds  of  the  mines  of  the  State  of  Nevada,  <fc— Conl  iiuiivl. 
LANDER  COUNTY— Continued. 

TA1LIX0S. 


Sams  of  mine  or  owner. 

Qnaniitj. 

™.„. 

ilii 

ilftttf 
To) 

2bn». 

Pounds. 

SO 

LINCOLN  COUNTY. 

ORBS. 


:: 

S3 

J 
195 

885 

SI 

58 

I.'" 

1,300 
U>0 
890 

39,554  98 

'«no 

1,017 

1,740 

'■" 

B.0U6 

1,778 

TAII.INOS 

i!aoo 

i  too  oo 

•..«■. :.  11.  .1 sewing  i^impai 

17,821 

NYE  COUNTY. 


.. 

947 

S80 

1)330 

1,450 

1)790 

| 

»! 

12S  88 
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Statement  of  the  proceeds  of  the  mines  of  the  State  of  Xeratla,  fe.— Continued. 
NYE  COUNTY— Continued. 
OKES-Continued. 


-»•<'-'"— 

Qna 

«,. 

Yalue. 

Thru. 

a.  90S 

8 

a;  si 
710 

1,  i>40 
'    40 

i ;  sis 

'  93B 

1 .  fiSd 
60 

tars  4e 

S,  1M3  5= 
fioO  00 
405  26 
413  65 

15-(,0SI  SI 

2,550  jo 

eoso 

150  IS.", 

i 

o,  sua  »r. 

158  76 

2, -jos  n 

53  7fl 

go*  sr> 

3 

f:C,  604  77 
;n!7  ill 

th  os 
137  on 

a,  foi 

1.S6S  04 

I 

5:sr»  oil 

ii,KJ= 

1,434 

610,30(1  01 

TAILINGS. 

"•"- 

au 

2,454 

2,454 

STOREY  COUNTY. 
OSES, 


Antol 

878 

«.M-J 
US  'I7 
U  '0-1 

a.  M« 

37.  .111 
1.296 

-.   .,- 

10,9.70    1:0 
a,:W4,  11!    01 
•2.  Mi.",,  OO'j  co 
'aU1.4L!l    f-7 
I'.l.  "■.■!■■!.  iv.ili  4:i 

47'  Iris  iM 
8,  000  00 

1,H!"S.  7M1    r>7 

in,  aoo  on 

1.110 

t«n 

S50 

1.500 

4&  817 

664 

i\r,-s,ma  n 

XOili.— iliripair.  Stcriiy  C. 


8.600 
1.9O0 

?™» 

13,600 

136,379  00 
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Statement  of  the  protrvh  if  the  mines  of  the  State  of  Xevada,  £c— Continued. 

WHITE  PINE  COUNTY. 

OSES. 


-V„,o,~.,™,. 

Quat 

tlty. 

Y1* 

« 

P»uwi». 

SI.200  CO 

'■'.'' 

9,  298  86 

1.160 

970 
).9« 

2, 408  42 

331 

119 
Hi 
34 

2.036 

10,010  00 

•     1,  cm 

160 

''i* 

37,  Kil  01 

i.wo 

11,247 

163 

J.T.CWrTULATIOlS'. 


»,«_*,. 

QEsntity. 

V.W     " 

Knb 

lien 

5.301 

i]t90 

'  670, 334  76 

!:^,1-il  31 

1  H9 
'664 

cm,:!'!!)  m 

1*2.967 

1,093 

20 

lT.Wi 

s.«4 
is  «w) 

5  401  00 

1.167 

28  411  54 

13fi,  379  00 

c3  *« 

1, 1C7 

5,0,267  89 
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Kitilnrn-iti  of  the  proceeds  of  the  mines  of  the  State  of  Nevada,  $c.— Conl  immi. 

BECAPrTULATION— Continued. 

BOEAX. 


ttameo 

oorarty. 

Qua 

tity. 

«« 

*"& 

Pound, 

I  3,  370  00 

1-2,  SC5  IX) 

1,213 

SL;.Lrin:r.. 

soo 

300 

12,00900 

Siafenifnl  o/  the  proceeds  of  the 


tines  of  the  Stale  of  Nevada  for  tie  fourth  quarter  of  1375. 
EUREKA  COUNTY. 

OEES. 


Nameofmineoromier. 

Qua 

tity. 

Value. 

Tom 
lit 

01 
4SO 

S.OrD 

TVfiuf.s 

141,500  00 

4  ii;  -ii; 

i.soo 

233  68 

i  eoi 

'961 

!Sj,  DM  OH 

3,0M  54 

s,  son  si 

i.soo 

1. 126 
1,010 

1, 000  94 

13,  764 

737 

ESMHEALOA COUNTY. 


69 
3.74! 

e 

319 
63 

1,000 
1  000 
1.800 

52,  698  96 

296,643  96 

*W 

8,756  45 

4.B6T 

800  |       "*"■  " 
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Statement  of  the  proceeds  of  the  mines  of  the  State  of  Nevada,  ^c.— Continued. 

ESMERALDA  COUNTY— Cod  tinned, 

BORAX. 


x,„„,„„.„.™. 

Qaan 

tlty. 

Value. 

™U 

Pounds. 

Hi  900  oe 

« 

45  too  on 

Total              <i 

ELKO  COUNTY. 


1,600 
4  HO 

asfi.s'Tf)  oo 

Mineral  Hill  Miring  Con 

B93 

0i;l  (10 

Total  fourth  qnart 

... 

„,« 

i,  sas 

343,  451  71 

nUMLOLDT  COUNTY. 


Ti 

IS  933  on 

1,000 

5  786  00 

618 

12,  996  95 

w 

1,048 

38,389  95 

' 

Arizona  SilTer-Mtoine  Cmya 
Humboldt  Mill  and  M  .:■.  i.u  ' . 

aii 

19,  £ 

ono 

-i"; 

— fiio" 

*' 

Aim 

Totnlfonrtbqn.ic^rl^ 

LYON  COUNTY. 

Olir.S. 


6Ut 

46 

1,438  00 

Total  fonrti  ojmrte 

46 

tailings. 

i  sso 

3, 550  CO 

XxmlSrior  Mil ■■■■ — 

4o)ooo  oo 

1«674 

114,353  84 
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142     MIKES    ASP 'MIKING    WEST    OF    THE    BOCKY    MOUNTAINS. 
Statement  of  the  proceeds  of  the  mines  of  Ike  Slat?  of  Xcvaila,  iJ-c.—C,.m\ir.ut;ii, 
LINCOLN  COUNTY. 


Name!  of  mine  or  owner. 

Quantity. 

va!ue. 

Tens. 
812 

Pountfi. 

'  230  0(1 
549  Jo 

i,  300 

fi,  014  70 

43,230  DO 

1, 196 
MO 
'330 

1,  AID  Hi 

.-,.::>  i;s 

7.  SOI 

1,183 

3,617 

885  00 

3,603 

18, 130  53 

LANDER  COUNTY. 


Van 

'no 
'no 

390 
S50 

1,400 

1,  9S0 

1,940 

240 

V  310 

l!i?i! 

154  10 
67180 

10,  ilsl  99 
112  10 

4 

93 

a 

1§  11 

■Mil  05 

29.3™  13 

'923  6S 

i 

3 

29 

1,20!  92 

106  84 

C,  023  00 

2,941  94 

406  34 
139  74 

4 

,,J 

123  44 

2,000  S3 
037   4u 

9,553  36 
5,349  ..ii 

l.:Ji    4.1 

i'.  Jr. ;;.;, 

is:-:  in 
120  84 

asfi  40 

■J.I-;   10 
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Statement  of  the  proceed,/  of  the  mint:n  in  the  Slate  of  Nevada,  4~c-~- Contin 
LANDER  COUNTY— Continued. 


Name  of  mine  or  owner. 

Qua* 

tlty. 

™„. 

^ 

'l50 

(35  SO 

\ 

l 

Tola',  foortli 

'■'«' 

284  5«  1J 

NYE  COUNTY. 


j'bu'.l.iK-N  i    Kn:haT>!«       .  ... 

1 1- 1 ~j  .i.i  v,:imgi:u"  ;-i:  /   . 

lijyms.J   !! 

lii.linn  ACo.... 

II  I'lUnC"  iCjinns   


niaiT  ii-i-ip"  — 

I1. .  i  k   Wiini 

1;ivii.i|iIh  .1  C.i 

IUi^.1—  M  G... 

;■ Ivi  <'..::,*,. "'.  .l.-il  lll;..li,-l'"l:ii.83y  ., 


H.li  Si; 


STOREY  COUNTY. 

OTITIS. 


i:   ir".:iT  lliiiins  Com-   -i  ■•     . 
~     >Bi  Mining  Oi^: 

Milling  i" 

Virgiai. 

Emoiro  Mining  Com]    .     . 


i'!ni:]aL-.]'n-ii!.i  Minium  Ui  ;!■»!.)   -■ 

C:i(.ivn  V.nr.1,  Mining  /m-i? 

I'niiMjliikili-c:  YirgiH      ':   .,  ;.,:<:.  :-.;.i:a 


Jliilo  :n-,(!  Kdici-osa  iJ 
h-i-.M-rLiil  Mi,ii:/Cm 

JiisLic-u  Mining  Com]  .  ..,■ 

C'i.'iiv  M:iii:is(  CoinJK.:.  . 

Vivian  MLijLjg  Com]     ■  ■            ... 
Yi!il..iw  Jitckiit  Mmii„  i  ..mpany 

Total  fourth  quarter  1815 
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if  Ike  proceeds  of  the  mines  in  the  State  of  Nevada— Continued. 
STOREY  COUNTY— Continued. 

T.ULINCS. 


Jta. 

.,„■„ 

„.™. 

Quantity. 

Talue. 

E      MiII 

ioM 

Pounds. 

117,  ISO  00 

875 

5.800 

61,100  00 

WHITE  PINE  COUNTY, 
OKES, 


3,695 
351 

1;Im 

513  33 

043  SO 

s-:r.,;j:s  si 

Si  040  71 

1,  50,1 
1,730 

i,  mi 

TOO  18 

It,  734  SI) 
810  00 

l,  »r.o 
Din 

1^950 

....  KM  .... 

■..-.  :  :.■: 

4.SB 

1,840 

273,  703  31 

Kr.CAlTn.LATION. 

ortrjs. 


10 

soo 

501,  419  43 

wii^i  7? 

3S,3.-!l   <,5 

1,  MS  01) 

:n:r.  7!..j  .11 
j.-i.;.«  it 

5, 4^;  ;-;:.,d ;£ 

273,  703  34 

1,434 

1,840 

153,  m 

1 

I*1.**" 

Hiirabolilt . 

LyoQ ::.::::::::::::::.:: 

Nye...  /.\V™V™"""/.v.v.v.v.v/.'.;".".".";"v.'.":*.;; :;";:::;. 

■IP! 

.:::::.:■; 

S7,  778  00 
1%  130  03 

Bl!  100  00 

Total  fourth  qnartor  1975 

:i:i,  .-i:iij 

740 

m  735  37 

I'.UUAX. 

m 

45,700  00 

rth  quarter  1875 

Total  fo 

457 

45,700  00 
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Total  production  of  gold  and  tiher  for  the  year  1875. 
ORES. 


Name  of  county. 

Qnanti*. 

Value. 

Totm. 

w!  108 

_1.-i.th;-; 

IS,  Till 

Foundi. 

'564 

183 

1,  1143 
OT4 

aa 

1,005,949  43 

TOO,,*, 

l.oas 

BOO 
5,-JIO 

30 

l.WT 

T40 

114 138 

1.907 

SUMMARY. 


706,160 

1.0M 

«. 

m'm 

933 

3;., 

PRODUCTION   OF   SOSAX. 

Churchill  County,  tons ,  ^       $3,270 

Esmrsralda  County,  tons 1.4o2    glt>7,9fo 


PRODUCTION  OF  SULPHUR. 

Humboldt  County,  tons - 30°     812,600 

THE  COMSTOCK  MINES. 

I  am  indebted  for  the  details  of  work  done  at  most  of  the  mines  on 
the  Comstock  lode  during  the  year  to  Mr.  F.  F.  Oshiston,  superintend- 
ent of  the  Savage  Mine,  who  has  been  assisted  by  the  courtesy  of  other 
superintendents.  In  this  connection,  reference  should  be  made  to  the 
interesting  account  of  the  "  Great  Bonanza  »  by  Professor  Sogers,  pub- 
lished in  the  last  report  of  the  Director  of  the  Mint,  and  accompanied 
■with  copies  of  the  surveys  of  the  deepest  level  upon  which  operations 
have  been  conducted. 

The  product  of  the  Comstock  mines  in  1875,  as  reported  to  me  by  the 
State  controller,  was  as  follows  : 

dumber  of  tons  mined 539i  856 

Number  of  tons  of  tailings  worked 18,400 

Total  tons - 558,256 

Total  bullion  product,  ore $25,825,557  54 

Total  bullion  product,  tailings. 19",  «9  00 

26, 023, 036  54 
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Of  this  amount  the  leading  mines  have  produced  as  follows : 

Consolidated  Virginia $16,957,538  00 

Ophir 1, 817, 187  00 

Crown  Point 3, 124- ,  052  00 

Belcher 3, 107, 903  0(1 

All  others 1,  010,  20G  54 

26,023,030  54 

The  following  is  a  summary  of  the  operations  at  each  mine,  takeii 
in  the  order  of  position  from  north  to  south : 

Utah.— The  vertical  depth  of  the  new  shaft  is  517  feet ;  drifts  have 
been  run  north  and  south  the  entire  length  of  the  claim,  finding  flu: 
vein  perfect  and  over  100  feet  in  width,  containing  low-grade  ore,  but 
not  of  sufficient  value  to  mill.  Nothing  has  been  done  from  the  bottom 
of  the  shaft  owing  to  the  destruction  of  the  works  by  fire  in  August 
last  and  the  consequent  filling  up  of  the  shaft  with  water.  Since  then, 
new  works  have  been  erected  at  a  cost  of  $100,000 ;  the  work  of  pnmp- 
ing  out  the  water  is  now  being  carried  on,  and  in  a  short  time  prospect- 
ing will  be  resumed. 

The  above  was  furnished  by  Mr.  James  8.  Fair,  the  superintendent. 

Sierra  Nevada. — No  ore  has  been  extracted  from  this  mine  during  the 
year  1875.  Great  energy  has  been  exerted  toopen  up  the  mine  at  a  greater 
depth.  The  surface-ore  was  so  favorable  and  the  vein  so  perfect,  tli;it 
the  proprietors  are  now  expending  large  amounts  of  money  in  sinking 
both  new  and  old  shafts  and  otherwise  opening  the  mine  to  a  much 
greater  depth.  During  the  year  the  old  shaft  has  been  sunk  125  feet, 
making  total  depth  895  feet,  and  the  new  one  has  now  attained  a  vertical 
depth  of  1,450  feet.  On  the  1,000-foot  level  a  west  drift  has  been  run 
450  feet.  On  the  1,250-foot  level  another  drift  has  been  run  200  feet 
west  and  also  one  400  feet  north  and  south  of  shaft.  The  cross-cuts  on 
both  levels  show  great  improvements  in  the  quality  of  the  quartz.  The 
estimated  value  of  the  improvements  (machinery!  hoisiing- works.  \c.) 
is  $300,000.    Number  of  feet  in  claim,  3,600. 

For  these  facts  I  am  indebted  to  Mr.  "W.  T.  Wright,  the  superintendent. 

Union  Connolidated. — This  mine  has  no  hoistiug-worka,  and  is  being 
prospected  through  the  Ophir  Company's  shaft.  A  drift  has  been  run 
north  the  whole  length  of  the  claim  on  the  1 ,300-foot  level,  and  neces- 
sary cross-cuts  made,  without  developing  ore  of  any  particular  value. 
Number  of  feet  in  claim  is  825.  Heavy  machinery  will  be  erected  this 
year. 

Mexican. — Like  the  Union  Consolidated,  this  mine  has  no  works,  and 
is  .prospected  through  the  Ophir  shaft.  A  north  drift  has  been  run  the 
length  of  the  claim  and  cross-cuts  made,  with  the  same  results  as  in  the 
preceding  mine.  Machinery  will  also  be  erected  on  this  claim  at  an 
early  date.  Number  of  feet  in  claim  is  600,  being  a  segregation  of  the 
north  end  of  the  Ophir  Mine. 

Mr.  Samuel  T.  Curtis,  superintendent  of  the  Union  Consolidated  and 
the  Mexican,  communicated  the  above  facts. 

Ophir,— The  greatest  production  of  this  mine  heretofore  was  during 
the  year  1863,  $1,514,222.21,  while  this  year  it  is  $1,817,187.19.  But 
with  this  encouraging  outlook,  and  iu  the  midst  of  the  company's  great- 
est prosperity,  whilo  upon  the  eve  of  resuming  dividends,  the* dire  dis- 
aster of  fire  overwhelmed  it,  laying  its.  valuable  and  costly  works  in 
ruins  and  stopping  all  operations  for  more  than  a  mouth.    Works  as 
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fine  as  had  ever  been  erected  on  any  mine  had  recently  been  completed 
at  a  cost  of  .over  three  hundred  thousand  dollars,  and  the  mine  was  in 
fine  working  coudition  in  all  its  parts,  when  the  fire-of  October  26 
occurred,  sweeping  off  everything  consumable,  and  irreparably  dam- 
aging a  great  portion  of  the  machinery.  In  just  one  month's  time, 
however,  by  extraordinary  exertions  and  superior  management,  Super- 
intendent Ourtis  had  the  buildings  and  works  replaced  and  again  ready 
for  hoisting.  But  after  overcoming  these  serious  difficulties  yet  another 
dimriRl.-cr  had  to  be  met,  viz,  the  flooding  of  the  mine  np  to  the  1,500-foot 
station,  with  more  or  less  slight  caves  from  drift-facings,  by  which  there 
was,  no  doubt,  lost  much  good  ore  by  being  mixed  with  worthless  tlvbris, 
rendering  it  unfit  for  milling. 

It  is  encouraging  to  notice  that  during  the  last  five  months  (as  will 
be  seen  hereafter)  the  yield,  per  ton,  of  ore  has  largely  increased — i'rom 
.■^0.0-1  to  £~>8.fJt.  It  is  true  the  assay-value  of  the  ore  increased  rapidly 
at  the  same  time,  but  not  in  the  same  proportion  as  the  yield.  This 
points  to  more  tractable  ore  than  was  formerly  found  in  the  mine. 

Mr.  S.  T.  Curtis,  the  superintendent  of  the  mine,  reports  at  the  end 
of  the  fiscal  year  as  follows : 

During  the  fiscal  year,  up  to  October  S!fi,  Ihe  il:;tr  of  destruction  of  the  works, 
■"l,:;^i';;i.!  tons  of  ore  have  been  extracted;  which,  tugor hL-i:  wild  VA;'ry,)  tovis  on 
baud  at  mills  at  the  com  men  cement  of  the  year,  hart:  vic.dod  bullion  unionaria;:  (,, 
$1,817,197.19. 

During  the  year  a  large  amount  of  prospecting  has  been  done  on  the  different  levels, 
several  air  chum  ids  ami  winzes  constructed,  making  (.tie  mine  very  cool,  and  producing 
beneficial  results  in  the  increased  facilities  afforded  the  miners  to  work. 

The  main  vortical  shaft  has  been  sunk  125  feet,  and  the  upper  400  feet  retimbeted, 
before  and  after  the  fire.  A  large  station  has  boon  cut  out  on  the  1,600-foot  level,  pre- 
paratory to  sinking  inclined  shaft. 

The  prospecting  on  the  lowest  level  (1,700-footl  discloses  in  the  west  cross-cuts  a 
great  dKlurhanoe  of  the  west  wall  of  tin;  J"de,  and  i.heoasteni  cross-cuts,  as  far  as  I  hey 
have  penetrated,  have  passed  through  ''horse*  "  or  masses  of  west  conn  try -rot- k  anil 
entered  more  favorable  formation  with  strata  of  low-grade  ore  following  out  easi,  which 
evinces  a  "heave"  or  pushing  of  the  ore-vein,  and  gives  hopes  of  discovery  of  im- 
deposits  on  this  level  farther  cast. 

The  ore-bodies  on  the  1,300-foot  level  show  strength  in  raising,  and  the  angle  of  raise 
proves  tliat  the  long  abandoned  1,100  and  700  foot  stations  were  not  prospected  far 
enough  east  by  from  three  to  five  hundred  feet,  if  the  ore  bodies  discovered  on  the 
1,300-foot  level  raise  that  high.  Two  months  ago  I  started  a  drift  southeast,  from  the 
1,100  station  to  test  this  theory,  the  last  work  dune  in  which  showed  signs  of  a  favor- 
able formation. 

Very  large  and  substantial  buildings  were  erected,  and  a  powerful  and  first-class 
pumping  engine  ami  gearing,  incline  engines  ;jiii.1  gear,  and  lanceed  reel  ;  to  the  shaft 
of  the  latter  wore  connected  two  k\  draulie  engines,  worked  by  the  water  of  the  mine, 
under  a  pressure  ef  400  feet  head.  These  hydraulic  engines  give  an  auxi'.iarv  power 
of  268  horse  while  hoisting,  and  in  lowering  form  a  waier-ba  lance  oo (interact  ing- weight 
uf  giraffe  and  stool  cable,  and  are  calculated  lo  save  considerable  fuel. 

A  largo  oro-lionse  was  constructed  alongside  of  the  railroad.  I.o  which  the  ore  is  to 
be  raised  by  a  watcr-olovator,  using  the  same  power  as  Ihe  hydraulic  engines.  This 
system  of  elevating  the  ore  47  feet  to  the  railroad  was  adopted  after  careful  considera 
iimt  and  perfect  surveys  for  line  of  snitch  from  railroad,  which  it  »ji  found  would 
coat  $45,000.  for  the  oulv  practical  rout.e,  whereas  the  I:  vdraulic  machinery  cost,-  but 
about  §6,000. 

Two  air-compressors  were  also  put  up,  and  compressed  air  introduced  into  the  mine, 
which  bus  proved  serviceable  arid  economical,  running  Burleigh  drills,  air-fans.  Lira! 
hoisting  ore  from  winzes. 

A  very  perfect  system  of  water- works  was  in  process  of  construction  and  pur^lr  com- 
pleted m  the  time  of  the  lire  :  a  Hl-lnch  lap-welded  iron  pipe  had  been  laid  up  the 
mountain  a  distance  of  y.Udd  feel,,  with  .H'i()  feet  pressure,  to  a  water-tank  capable  uf 
holding  100,000  gallons  of  water;  six  hydrants  with  yi-iuch  hose  were  laid  outside  the 
buildings,  and  twelve  small  ones  with  li-iocb  hose  inside  buildings  at  convenient 
points. 

The  main  pipe  lo  tank,  besirles  being  available  for  fire,  purposes,  also  supplies  power 
to  the  hydraulic  counter- balance  engines  conned  ed  with  sirs  re  incline  engines,  and  also 
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All  tins  powerful  machinery  and  first-class  buildings,  covering  an  aieaof  3S,!>~'  s' LnaM 
feet,  and  forming  one  of  tho  most  thorough  works  on  tho  Comstock,  were  just  com- 
pleted, and  three'  '.v'ater  hydrants  ready  for  use,  when  Ihe  terrible  (ire  of  the  Sfitn  of 
October  laid  in  ashes  nearly  the  whole  city  of  Virginia  in  a  few  hours,  and  swept  the 
Ophir  works  down  in  a  Hash  of  fire. 

Prior  to  the  fire  the  water  iu  the  ditch  was  very  scarce,  and  I  was  unable  to  get 
water  to  Gil  the  tank.  Fearful  of  lire,  from  the  long  period  of  hoi,  vf  fill  her,  1  Lad  taken 
the  precaution  of  having  extra  watchmen  at  night.  I  had  also  put  a  2J-ineb  pipe 
through  the  roof  of  main  building,  connecting  with  hose  oa  the  roof,  the  water  being 
supplied  by  si  ute.um  force-pump.  1  had  also  been  pumping  water  up  to  tain--  «n  the 
mountain  for  a  couple  of  days  aud  the  10-ioeh  pipe  was  about:  bait  tu.l.  J.  Ins  wafer  in 
the  pipe  and  the  hose  ua  the.  roof  isuppl  ie.d.by  force-pump  was  all  the  available  water 
T  bad  io  ti"ht  fire.  I  blow  up  several  buildings  with  giant  powder  around  the  works 
in  hopes  of  saving  them,  but  all  efforts  were  futile.  The  fire  came  with  iighnnu:; 
rapidity  in  large  sheets,  sweeping  down  the  immense  buildings  as  if  by  magic,  and  in 
less  than  five  minutes  they  were  laid  on  ihe  ground  »  horning  pile,  increased  by  the 
burning  of  about  ona  thousand  cords  of  wood  ami  Dearly  400,000  feel  oi  mining  timbers 
and  lumber.  The  heat  was  so  iiiien.se  thai,  railroad  car-wheels  were  oie.hed  in  ihe 
open  air  alongside  of  the  works;  but  taking  all  this  into  consideration.  I  behove  1 
could  have  saved  considerable  property,  had  I  had  a  supply  of  water  from  the  ditch, 
and  tho  hydrants  complete  as  they  are  now.  ,,,..,     , 

When  the  fire  abated,  so  as  to  permit  mo  to  jici  tu  the  ska  it.  i  fun  ml  that  the  heavy 
timbers  of  the  gallows-frame,  partially  burned,  had  fallen  down  the  shaft,  breaking  a 
portion  of  the  platform  that  had  been  put  i.n  to  protect  shaft  and  mine,  and  the  lire 
was  working  its  way  down  the  shaft.  During  the  excitement  of  the  day  and  part  ot 
tli.  -ni-  'in  tire-on  jiincs  could  not  be  procured  from  town,  and  the  (ire  in  the  abaft  had 
lobe  hin-ht  with  water-buckets  passed  by  lines  of  men  standing  in  the  midst  of  the 
burning  mass,  a  furious  gale  blowing  at  the  time  carrying  showers  of  burning  coal 
from  our  own  ruins  and  the  burning  town.  In  the  middle  of  the  first  night  fire-engmes 
were  obtained,  and  for  thirty-six  hours  a  continuous  stream  of  water  was  played  down 
the  shaft  until  the  safety  of  the  shaft  and  mine  were  assured. 

On  the  da-v  after  (.no  lire  competent  men  were  dispai  died  to  Ihe-  lumber-yards  ot 
Carson  and  Duteli  Flat.  Cab.  to  procure  and  ship  timbers;  machinery  was  tele-ranked. 
for;  tho  new  double-reel  hoistin^-en^ine  and  cables  just  completed  for  the  eombiua- 
tion  shaft  of  the  Chollar-Potosi,  Hale  &  Norcrosa,  and  Savage  secured,  and,  through 
the  heaviest  si.orms.  Virginia  hasten  ti.r  yearn,  the  eld  engine-foundations,  were  torn 
out,  and  new  ones  to  suit  tho  combination  engine  constructed,  work  was  proseented 
wit'koai  cessation,  supplies  hauled  a  considerable  distance  on  account  of  destruction  of 
railroad  tunnel  and  bridges,  the  works  rebuilt  and  work  through  shaft  resumed  Novem- 
ber 35.  being  inside  of  thirty  days  from  time  of  destruction. 

Wiii'lo  Ihe  reconstruction  of  works  was  going  on.  ii  donkey-engine,  hinushee,  tbrong.i 
the  kindness  of  t.lio  T'hil.  Sheridan  Mi  nine  Comminy,  was  put  in  place,  with  which  we 
were  enabled  to  re  timber  shaft  where  it  had  been  burned  to  a  depth  of  400  feet  from 
surface,  besides  hoisting  considerable  of  the  water  making  on  the  700-foot  level  of  the 

The  buildings  rebuilt  have  been  made  much  larger,  and  more  complete  and  conven- 
ient than  formerly.  ,  ,  .,  , , 

Most  of  tho  machinery  which  passed  through  the  fire  has  been  mad.'  available,  espe- 
cially the  new  incline  and  pumping  engines,  which  suffered  but  little  ciuuiig..'. 
l-'rui].  fie  two  ]ioisii:i:'-eii"ines  of  I  he  vertical  shaft,  which  received  most  damage,  one 
■•nod  online  ha.s  been  completed  at  lifilo  cost,  and  foundations  are  bniw  bud  !...  put.  in 
place  lor  boistine-power  for  a  new  compartment  of  the  shaft,  winch,  when  comp  etcd, 
will  give  three  hoisting-compartments  and  one  pumping-compartinent,  aud  give  hoist- 
ing capacity  of  fully  1,000  Ions  per  day. 

Dnrim*  the  time  o.-eunied  in  rceoustruetiiig  ina.hiticr-,  (lie  water  in  I  lie  nun.-  ro-e 
io  Hi  feet  si  hove  file  l.bliO-loot  station,  bur  now  ii,  ha.s  been  reduced  by  small  pumps 
driven  bveoinpies.ed  air  and  water-l  ai.ks  '.  feet,  and  by  the  1-ih  distant  Ihe  large  puuip- 
"'-  completed  and  started,  which  will  rapidly  clear '.he  mine  ol  water 

KECEIPT3. 

Bucks  shaft  construction  :  .,  __„  ,„ 

Sale  of  material S3'd5b  la 

Ophir  Mine:  „   .„_  m 

Sale  of  material --- ■■- - ;■ '  "  '" 

jj0   ag     ___ 201,600  00 


;.cni!inr 
d  allow 
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Lxpci :.-.■.'  assessment  So.  2!> :  -         „. 

Received  for  advertising  cliarges - •'>■>  ■•' 

Insurance 5J,WD  00 

Face  of  bullion *1,8li'°™  « 

Assaygrains _Jl!l_     1,817,187  19 

Virginia  and  Trackee  Railroad  Company: 

Rebate c-  624  37 

Union  Consolidanril  HilvL-r-MiiuHLT  Ciiiiiiniiiy: 

Hoisting  9,400  tons  of  rock - 4>™u  uu 

Bucks  sliait  building:  „.  „. 

Sale  of  lumber , 

Total  receipts 2,095,815  17 

Cask  on  hand  December  lti,  1874 435  & 

Total 2,096,310  24 

DISK]  BKKMENTS. 

°pb£,S»8 — e..S» 

Printing - *J*  ™ 

ReoordlDg — ■-  *»  '"J 

Virginia  and  Storey  County  taxes 2,30b  14 

Boraes  and  teed 2>8S*1[  74 

Ore-tor M™  H 

Rnblier.  dotbing.  blankets,  &o 1,32»  00 

Purdia*oof  real  estato '' ?   , 

Sundries - 8ja  5Q        . 

Office  expense,  Sao  FnuiuiMo: 

Rent 1,B00  00 

Stationery - 27°  « 

Stock-hoards p2o  00 

Newspapers,  express  charges,  a*... 261  41 

Salaries 8,135  00 

l.-il.:>  M.ii-liir.c  a:id  [Minting ■•  ™9  5° 

Fael ~ «  00 

Carpenter's  work 22 

Donation  to  Virginia  City  HuQcrors 500  00 

Expense  3s8m.ment  No.  29: 

Amount,  paid  lor  tulv.rl;i..iis •  10t>  50 

Premiums 2.400  00 

Buck*  shaft  building: 

Payroll ?. $81,047  76 

Paint  and  painting 4,276  11 

Freight  and  hauling 4,183  17 

I  .i:  in  her,  ilours,  n  indowe,  nails,  &c 27,  S01  DO 

Hardware 276  76 

57,585  11 

Discount  on  bullion Su.'jiju  0l> 

Fmiinton  bullion. !>848  1° 

Molting  bullion ■ SsSiS 

J-,l.r.'Ht 7,623  04 

Milling 773,793  50 

\  n  -is  ia  Hiid  IUM  iiiil  W-,1...  Cnnipany  : 

Nvatw 5,500  00 

General  expenso  at  mine : 

Salaries K  "GO  00 

Stationery,  telegram*,  newspapers,  &<? 2.900  06 

I  >i-.c.i.:it  ,ii  .i  i>xi-j:t:i>:t! 7,774   12 

Foe) WOO 

lunations..., 220  00 

Matting » 38  25 

Bafo 575  00 

.         20,356  43 
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Bucks  shaft  cmj  st  root  ion : 

Labor $329, 136  36 

Hardware 4^,008  84 

Caudles 7,850  DO 

Freight 3,854  93 

\V I,  lumber,  ami  timbers 1 0-1 , 043  1? 

Coal  acid  charcoal 2,728  39 

Supplies,  clothing,  &.e 3,254  50 

forgery 1,701  60 

Ponndeiy  work 4,805  20 

Carbons  and  drills 6,840  50 

Wiro  cables 21 , 916  CM 

Expense  extinguishing  file 1,250  Ou 

Bucks  shaft  machinery: 

Labor 54,408  68 

Founder;  work 24,688  Tti 

Hani  warn 10,  lirtC  47 

Oil  and  talluw 6,  3*6"  93 

Hauliugaud  freight 30,729  09 

Horses  and  feed 154  06 

trading 8,833  78 

Engines  and  mactiioery 177,968  74 

Lime 666  50 

Foundations 37,346  98 

344,819  91 

Assac-nrTre: 

I'ay«'U 3,0-56  00 

Scales 283  SI 

Material f&i  76 

3,00S  r,i 

Legal  expanse r>,fiS4  25 

Tra^  i-Iii  ^  ■■spiTisi! 900  00 

Sotro  Tunnel  coinuiittoe 415  80 

Total  disbursements . .... 1,875,662  72 

Superintendent  Samuel  T.  Curtis: 

Cash  with  superin tendent,  on  superintendent's  account,  in  excess  of 

last  year's  balance 9,393  40 

Cash  account : 

Cash  on  hand  Decemher  15, 1875 211,254  10 

Total 2,096,310  24 
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California.— Mi.  James  G.  Fair,  the  superintendent,  mates  the  fol- 
lowing report: 

During  the  past  year  the  mine  has  been  prospected  its  follows  : 

On  tlio  1,300-foot  level  a  drift  has  been  ran  from  the  southern  to  the  northern  bonnd- 
ary,  west  of  the  ore-vein,  connecting  with  the  openings  of  the  Ophir  Mine. 

Cross-cut  No.  1  has  been  ran  oast  M13  feet  on  the  southern  boundary  to  the 

This  drift  has  been  extended  north  in  the  ore- vein  100  feet,  connecting  with  the  w  ...„„ 
sunk  in  the  ore-bod;  to  the  1 .400-foot  level.  The  ore  fonnd  thus  far  on  this  1,300-foot 
level  has  been  of  moderate  quality,  but  that  found  in  sinking  the  winze  has  been  good 
from  level  to  level. 

On  the  1,400-foot  level  a  drift  has  been  run 
the  mine  connecting  with,  the  Ophir  Mine  o 
have  also  been  extended  from  this  drift  aorost 

A  lateral  drift  has  also  been  run  north  from  the  southern  boundary  ir. 

560  feet  and  will  soon  be  connected  with  the  workings  of  the  Ophir  Mine.  A  large 
amount  of  valuable  ore  is  already  developed  on  this  level,  but  it  is  less  regain  i  nan 
on  the  levels  below. 

On  the  1,500-foot  level  a  drift  has  been  run  from  the  southern  to  the  northern  bound- 
ary, west  of  the  ore-vein.  Cross-cuts  have  been  run  from  this  drift,  100  feet  apart, 
miking  «'  iu  all.  The  ore  thus  developed  shows  a  width  of  from  75  to  208  feet. 
Cross-cuts  Nos.  1  and  2  have  crossed  the  ore-vein.  Cross-cuts  Nob.  3,  4,  5,  and  6  have 
not  yet  been  extended  across  the  ore-vein,  and  its  width  is  unknown.  A  lateral  drift 
has  been  run  in  the  ore-vein  from  the  southern  to  the  northern  boundary,  crossing  all 
of  these  crosa-cnte  and  mteroeptiriR  the  openings  of  the  Ophir  Mine.  The  ore  passed 
llinm^ii  the  entire  length  of  this  drift,  except  the  northern  70  feet,  has  been  of  exceed- 
ingly Inch  grade,  assaying  for  weeks  during  its  construction  $1,000  per  ton.  Three 
double  wiiises.  luvr  turn  raicod  in  the  ore-body  from  this  level  in  cross-cuts  Nos.  1,  2, 
and  3  to  the  1,400-foot  level,  all  passing  through  ore  of  excellent  quality. 

Four  winzes  have  also  been  sunk  from  the  lateral  drift  in  cross-curs  Nos.  1,2,3,  and 
5  to  (he  1  ,.V.0-foot  Invel,  all  of  thorn  passing  through  ore  of  high  grade  the  whole,  ins- 
tance.    The  developments  on  thi.i  level  disclose  a  very  largo  amount  of  exceedingly 

On  the  1  .iiiiO-ibof.  level  the  main  drift  has  been  extended  north  400  foet  from  the 
souihem  boundary  to  cross-cut  No..",, in  the  ore-body,  passing  through  exceedingly 
rich  ore,  and  the  face  of  this  drift  is  yet  in  ore  of  this  quality.  This  main  drift  inter- 
view iill  ol"  the  winzes  sunk  from  the  1,500-foot  level.  In  cross-out  No.  1  the  ore- 
body  has  been  developed  to  a  widlli  of  l;l()  feet,  and  the  ore-vein  is  not  yet  crossed. 

Cross-cut  No.  3  has  been  extended  05  fcot,  and  neither  east  nor  west  walls  have  yet 
been  reached. 

Cross-cut  No.  5  has  been  developed  75  feet,  and  both  ends  of  the  drift  are  in  high- 
grade  ore,  as  neither  the  east  nor  west  walls  have  yet  been  reached. 

Between  cross-cuts  Nos.  2  and  3  a  double  winze:  lias  been  sunk  to  (he  depth  of  Vii 
feet,  through  ore  of  excellent  quality  the  entire  distance,  which  terminai.es  in  ore  of 
the  same  richness.  Another  winze  has  been  sunk  320  feet  south  of  the  southern 
boundary  to  a  depth  of  147  feet.  No  cross-cuts  have  been  run  from  the  bottom  of 
these  winzes.  The  developments  made  by  these  winzes  prove  the  continuity  at  theso 
lower  depths,  of  the  same  ore-body  which  exists  on  the  levels  above,  with  an  appreci- 
ation in  the  quality  of  the  ore,  which  must  be  of  great  width. 

The  sinking  of  these  winzes  has  been  temporarily  discontinued  on  account  of  the 
increase  of  water  and  the  limited  means  of  hoisting.  This  difficult. v  will  soon  be  ob- 
viated by  the  drift  thatfis  being  run  on  the  1,700-foot  level  of  I  he 'Consolidated  Vir- 
ginia Mine. 

TbU  level  is  bin  partially  explored.  The  ore  found  is  of  better  quality  than  that 
on  the  levels  above,  and  there  is  little  doubt  but  that  the  ore-body  is  of  much  greater 
width. 

11  y  eflorts  the  past,  year  have  been  to  open  the  mine  as  thoroughly  as  possible  on 
all  the  levels,  and,  at  the  same  time,  to  take  out  as  little  ore  as  possible. 

Theore-tkus  removed  u>.l'2;V!  Ions)  lui.s  been  diiily  hoisted,  weighed,  assayed,  and 
passed  to  our  credit  by  the  Consolidated  Virginia  Mine,  we  not  then  having  the  mills 
to  reduce  it. 

All  of  die  levels  are  connected  with  the  Consolidated  Virginia  Mine  on  the  south, 
and  with  the  Ophir  Mine  on  the  north ;  also  by  the  various  winzes  referred  to,  which 
thoroughly  ventilates  the  mine  and  makes  it  cool  and  pleasant. 

At  the  C.  &  C.  shaft  buildings  complete  in  every  respect  have  been  erected,  and  ma- 
chinery for  [mmpmg  and  hoisting  has  been  put  in'plaee,  and  is  now  in  full  operation. 
Iu  add  it  [on  to  the  main  building,  there  is  a  blacksmith-shop,  a  rope-house,  two  large 
carpenter. shops,  and  one  machine-shop.  The  carpenter-shops  are  supplied  each  with 
an  engine  and  machinery — one  of  these  shops  being  intended  for  the  use  of  the  Con- 
solidated Virginia  Mine,  and  the  other  for  the  California  mine. 
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Tlie  machine-shop  is  fitted  up  with  engines,  lathes,  tools,  &c,  one  side  of  which  is 
for  the  use  of  the  Consolidated  Virginia  Mine  and  the  other  side  for  the  Californi* 
Mine.  For  security  against  all  fires,  the  works  are  surrounded  by  hydrants,  with  a 
good  supply  of  fire-hoae ;  and  there  is  an  ample  supply  of  water  under  a  very  heary 


A  large  area  of  ground  immediately  surrounding  the  site  of  this  shaft  has  heen  se- 
i-nif-d.liiuiii^  been  pnrriiasixl  at  a  heavy  outlay. 

This  shaft  is  fitiisii-wl  1.0-10  iWn  hhml  of  die  Consolidated  \  irsmia  shaft. 

It  is  now  sunk  with  three  compartments  to  the  depth  of  988  feet.  The  cost  of  this 
iomt  shaft  to  January  1,1876,  was  $436,183.13.  . 

A  drift  is  now  being  run  east  from  the  1,500-foot  level  of  the  mine,  which  will  con- 
nect with  the  C.  &  C.  shaft. 

It  will  reach  tliat  shaft  and  he  in  readiness  for  the  transportation  of  ore  as  soon  as 
ihc  s-haftis  sunk  to  that  depth. 

Two  hundred  and  eighty-eight  feet  remain  to  be  sunk  to  reach  this  drift. 

A  iter  thin  cotjiio-ction  is  iiuuic  with  the  C.  &  C.  shaft,  T  ft- 1: 1  safe  in  spying  riiat  «;isr 
hoisting  capacity  will  be  2,000  tons  per  day,  and  as  to  the  supply  of  ore  we  have  now 
in  sight  in  the  mine  a  snfEcient  quantity  to  last  for  a  long  period. 

The  secretary  of  tlie  California  reports  the  following  receipts  and 
disbursements  daring  the  year : 


Amount  due  from  Virginia  office,  last  statement,  since  paid $1,113  74 

Amount  due  front  Bank  of  California,  last  statement,  ainoe  paid 574  Vi 

Amount  received  January  18,  1876,  from  sale  of  ore 453,060  46 

xVvB.LiHank  over-draft 26.2i7  77 


330  10 
i"l  ft. 


DISBURSEMENTS. 

J.  C.  FiooO,  amount  doe  hiro,  since  paid $*\r™  on 

Freight 

Advertising 

}!„<.!;«  :,r.i1  -rai:u:i.-rj '.*«   ;  ' 

Salaries  and  wages 87,473  60 

Buppliea 12,745  66 

■I  A- 85.U00  0O 

Hoisting 2,68150 

Contribution ■'"?  °° 

Virginia  office  expense _  *>0  w 

lotenrst  arid  eschang" :it,:i.».  ;-:t 

Batro  committee ^  •» 

Borvej fl0°  ou 

S 877  75 

Legal  .'ip«ns« '"  y;'n  '"' 

C  S   fc.  ihaft ai".'*l  ^ 

Cssliou  hand »*  30 

482,9%  09 

Consolidated,  Virginia. — This  mine  has  been  the  most  prosperous  one 
on  the  continent  during  the  past  year.  A  regular  monthly  dividend  has 
been  paid  to  the  stockholders,  which  during  the  last  ten  months  has 
been  at  the  rate  of  $10  per  share.  Besides  an  unparalleled  extraction 
of  ore,  a  vast  amount  of  exploring  work  has  been  done. 

Id  October,  the  disastrous  flro  which  destroyed  the  greater  part  of 
Virginia  City,  swept  away  also  the  extensive  hoisting-works  and  build- 
ings at  the  mine,  together  with  a  vast  accumulation  of  supplies  and  the 
splendid  60-stamp  Consolidated  and  California  mills,  the  latter  of  which 
was  about  ready  to  Btart.  This  seriously  affected  the  crushing  facilities 
of  the  mine,  and  also  compelled  the  stoppage  of  ore-extraction  and  nearly 
all  underground  work  andbulliou  shipments  until  the  hoisting-works  and 
necessary  buildings  could  be  replaced.    But  in  the  face  of  the  most 
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serioas  difficulties,  and  at  the  worst  season  of  the  year,  this  was  accom 
pushed  by  the  indomitable  energy  of  the  b  a  peri  n  tend  en  t,  Mr.  James  G- 
FaiP,  in  the  short  space  of  not  quite  two  months,  the  new  machinery  and 
buildings  being  superior  to  those  destroyed. 

Mr.  Fair's  report  on  the  operations  at  the  mine  dnrinc  the  past  Tear 
is  as  follows:  J 

Virginia,  Nev.,  December  31, 1S75. 

''"••^^i^i-yc^i:^^ 
"  m  reduced,  which 

ISH  l1$.6, 731>6°3-43  ,m  bullion.  Phere  are  now  in  the  ore-house  ami  at  [he  1,1, ,b 
^^Se^t;  tons,  valued  by  assay  at  8478,030. 

This  ore  has  been  taken  from  the  1 ,000,  ]  JSOO,  1 ,40, ,,  aillt  1  ,m>  foot  levels,  including  a 
snca.lquaoj,  y.,d,  has  been  gathered  ill  iho  explorations  «  hiel,  have  l^n,  made 
on  the  1, 550-foot  level. 

On  the  1,200  and  1,300  foot  levels  the  ore-bodies  have  not  been  developed  as  far  as 
bey  extend,  north.  On  the  1,400  .loo.  level  the  ore  l1Us  l„vn  ,v, ,;„„,]'  so.Mh  4Su  feet 
trom  the  shaft,  and  it  extends  north  fioui  the  shaft  to  lie-  northern  boundary  of  iho 
m'^e"tu°1  KS?  (,,!li'  '  !'1(i':,-1'""i')  '<-vei  the  exact  width  of  the  ore-body  is  known. 

On  the  1,500-foot  level  the  ore  has  been  traced  south  for  a  distance  of  4d0  feet  from 
ffienorthOTD  line.antl  has  been  thoiwighlj  explored  by  cross-cm.  from  []„■  ea<<  w  n 
to  the  west  wall.  On  th:s  level  all  Hie  or,,  i*  of  a  h^h  f-ri.de  and  the  width  of  the  body 
vanes  run,  ].„.(  reer  to  J20  feet.  The  ground  south  of  this  is  emirelv  unexplored 
_  UH  the  1,;..>0- l,,ol.  l.ivela  lateral  drift  extends  the  whole  length  of" the  mine  '■■lui 
1.1-  at  (he  southern  boundary  it  runs  northerly  on  the  east  side  of  the  ore  until  it 
reaches  a  point  400  feet  distant  from  the  northern  line,  where:  it  cu!h  rhroneli  the  ■  1  -i\  * 
and  thence  passes  iill  [lie  way  throu-h  ore  le  (he  northern  line.  This  leyefhonlv  i„o- 
daby  developed,  hone  of  the  cross-cuts  have  vet  reached  the  eastern  boundary  of  t'i,„ 
ore.  I  he  ore  on  this  level  is  of  a  better  quality  thau  that  which  haw  been  found  ou 
any  ol  the  levels  above.    Its  width,  I  have  no  doubt,  will  prove  neater 

At  a  [mint  ;i-.*o  leet  south  of  the  northern  line  a  double  winze  has  been  sunk  from 
i  u,il  ...oO-loot)  i,,,.|  to  ,  he  Me,,!!,  of  ]  17  fee,.  Q„.  ,!,,,,  has  passed  all  the  way 
th[  .ne-h  ore  of  a  very  high  grade,  and  terminates  in  ore  of  the  same  quality  The 
Sllikiue;  o  Ibis  wm/.okus  been  temporarily  diseon tinned  on  account  of  the  iur-'rew  of 
water  and  our  limited  means  for  hojsl  mg.  from  this  .an,,  level,  north  of  the  north- 
em  line,  another  double  winze  has  been  -m,k  i,,  the  depth  of  L23  leer,  through  excel- 
lent,  ore  the  entire  dislam.v,  wl,:eh  [oriuinates  in  rich  ore;  The  developments  made-  he 
those  wm/.cs  prove  the  continuity,  nl  ihe.se  lower  depdis.  of  the  same  ore-bo.H  which 
exists  on  the  level  above,  will,  on  anprcciat  ion  in  the  quality  of  the  ore 

i  rom  this  level,  (the  l,:>eU-foot,j  ul.  tl,e  snmtiern  boundary,  a  double  winze  Ins  ■ilsn 
been  sunk  down  to  the  1,700-foot  level,  from  tl,e  bouom'oi  this  wiiue  a  -bib  has 
been  run  north  107  feet.  Thi,  winze  and  drift  are  both  casl  „f  the  ore-v(,n  and  eo„- 
sequently  no  information  in  regard  to  the  ore  in  this  locality  and  at,  this  depth  has 
been  gained  by  the  work.  Work  on  this  drift  was  discontinued  ,vr„  moni  I,-  e-.-'o  on 
account  of  the  wa-ier  vhieh  rlowed  inlo  it  iron,  1 1n,  Cold  ,V  Carry  Mine.  Tip.  .,"bsta- 
elo  will  soon  be  removed,  and  work  will  be  resumed. 

All  the  levels  of  the  mine  are  connected  by  various  winzes,  reaching  from  level  to 
le-iel  for  ventilation  and  the  oassajte  of  men  and  materials,  'die  1  .:>Aiti  ,X:iM.  and  1  :,f,U 
r?nn  i  S}fnare  10<Jnrn-°,^.ed  wUh  the  (;°"ld  *  C""'>"  *lji'l(l'  ''"'  "-mdalion,  and  the  1,300, 
V00,1,4OT,  and  j.ouu  i,.,, t  levels  are  connected  with  the  OphirMine  for  thesamepr.ro,  .se 

There  is  a  large  reserve  of  ore  in  all  the  levels  of  the  mine  which  have  been  opined. 
in  extracting  l,,e  ore  instead  of  trying  to  show  an  extraordinary  yield  Liv  file  welkin,- 
oi  the  higher  grade  alone,  it  has  been  my  constant  purpose  to  so  iriiie  the  higher  no 
lower  grades  of  ore  as  to  make  theaverage  yield  conform  to  an  average  standard  , ■aJne. 
And  this  I  have  done,  believing  such  a  course  to  be  for  the  best  interest  of  i  he  com- 

The  complete  destruction  of  our  hoisting- works  and  ore-house  by  the  disastrous  fire 
which  ocenrreei  on  the  -bet,  of  October  last  topped  a..l  work  in  the  mine  from  thai  (lav 
up  to  the  l.Jth  day  of  December,  on  which  dale  wo  again  commenced  to  hoist  ore.  and 
since  that- time  more  than  600  tons  of  ore  have  been  raised  daily.  This  quantity  of  ore 
exceeds  our  present  milling  capacity,  but  in  fifteen  days  more  this  milling  eapa'ch  v  per 
day  will  be  increased  260  tons.  e      r       *  ^ 

The  entire  hoisting- work^  with  ore-house,  have  been  rebuilt  on  an  enlarged  scale 
imfim^r?!?H  ™raCeB  hl  ?•  Various  ^P^tments.  A  twwtnrv  taS£ 
ing,  100  feet  by  50  feet,  is  in  the  process  Of  erection,  to  be  used  for  the  assay  and  bullion 

uepnrfment,  and  it  is  now  about  one-half  completed.     When  finished  there  will  be  r, , 

and  facilities  for  melting  and  assaying  $5,00UIX>0  of  bunion  per  mouth. 

A  large  extent  of  ground  around  and  in  the  vicinity  of  the  ho  is  ting- works  has  been 
purchased  to  give  ample  epace  for  the  storage  of  wood,  timber,  and  mine  materials. 
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By  the  acquisition  of  this  ground  tho  hoisting- works  now  stand  in  a  comparatively 
isolated  situation,  so  that  tliere  will  he  but  little  danger  from  any  fire  except  that 
which  might  origiuato  on  our  own  premises. 

1'or  .sc.-iuil.v  a'"iiitist.  ;dl  iiivs,  I. In:  works  are  surrounded  by  hydrants,  with  a  good 
supply  of  fire-hose,  and  there  is  an  ample  supply  of  water  under  a  heavy  pressure.  I 
will  ;i1ho  add  that  the,  city  of  Virginia  is  eon  a  true  tin;;  a  pc-rHict  syntum  oi  water-works. 
These  worts  will  surround  us  and  give  additional  protection  against  fare. 

The  Virginia  and  Trockoo  Railroad  encircles  ns  on  three  sides,  so  that  our  iiiiiii--hii|)- 
plies  are  conveniently  lauded  on  the  west  or  upper  side,  and  our  ore  is  expeditiously 
shipped  from  the  east  or  lower  side  of  the  works. 

At  tho  C.  &  C.  shaft  buildings  complete  in  every  respect  have  been  erected,  and  ma 
tlsiiii'w  for  pumping  and  hoisting  has  been  put  in  place  and  is  now  in  full  operation. 
In  addition  to  the  main  building  there  is  a  blacksiuith-shop,  a  rope-house,  two  large 
carp  enter- shops,  and  one  machine-shop.  The  carpenter-shopi  are  surmliod  each  with 
a'i  >'is"iru!  and  niadiiiiery— one  of  these  shops  being  intended  for  the  use  of  the  Con- 
solidated Virginia  Mine  and  the  other  for  the  California  Mine.  The  machine-shop  is 
fitted  up  with  engines,  lathes,  tools,  &c— one  side  of  which  is  for  the  use  of  the  Con- 
solidated Virginia  Mine  and  the  other  side  for  the  California  Mine. 

A  hu-Ke  area  of  ground  immediately  surrounding  the  site  of  this  shaft  has  been  se- 
enred  liiivin-' licon  pirclia^d  :ii  si  heavy  outlay.  This  shaft  is  situated  1,040  feet  east, 
.,r  theCmiH.ilidai.t'd  Virginia  nliaft.  It  is  now  sunk,  with  three  compartments,  to  tie 
depth  of  940  feet.    The  cost  of  this  joint  shaft  to  this  date  has  beeu  $130,183. 13. 

A  drift  is  now  being  run  east  from  the  1,500-foot  level  of  the  Consolidated  Virginia 
Mine,  which  will  connect  with  tho  C.  &.  C.  shaft.  It  will  reach  thai  shaft  and  !>.:■  in 
readiness  for  the  transportation  of  ore  as  soon  as  the  shaft  is  sunk  to  that  depth.  Three 
hundred  and  thirty-sis  feet  remain  bo  be  sunk  to  reach  this  drift. 

After  this  connection  with  tho  C.  &  C.  shaft  is  made,  I  feel  safe  in  saying  that  our 
hoist'ui;!  capamiv  will  l.e  iUUKJ  loos  per  day,  and  as  to  the  supply  of  ore,  we  have  now 
in  sight  in  the  mine  a  sufficient  quantity  to  last  for  many  years. 

The  secretary  of  the  company  reports  the  following  receipts  and  dis- 
bursements : 


Bullion i!*M$m» 

BnUion-samnles J,  767  60 

A^ay ^44  44 

Insurance „, — — "i uml  *- 

Balance- account,  including  balances  due  at  last  annual  meeting  from 
superintendent,  treasurer,  and  hanks,  all  since  paid : 

Bank  of  California - --      %«-l,\m  43 

J.G.  Fair, superintendent 4,655  60 

87,106  23 
Less  due  J.  C.  Flood,  treasurer 03 

17,060,885  BB 

DISBURSEMENTS. 

J;  .r:-«i     I  :i   ■-■■  r'.i  :.:■.:■      "■  :      ■     ■  *14J'1?.,l   E' 

NewtoBank  ".*.""""  .7.7.7.7.7.....' 42'aaa«r 

Virginia  oflice  esipermes ,?*™  ,?, 

\\-    .1.    ..:  .'.■,..   ....   :..,..,!      ^.1,43,    i>l 

Repairs „  %*  ?1 

flj,..,,-- 2,174  19 

F'--"-U  i^oo 

Sutr..  committee J.™  ™ 

Survey ^SSk 

Bi»  k-hilI  sr fit mii«ry °f'  ™ 

I.  ■.;.,;. ■\;,-:i,.> ■17,.^W 

^^::;::::::::::::::::;:::::::::::::::::::::::::::::::::::  *.S5 « 

Koal  estate 15-^  J£ 

Contribution „  ?•»  °° 

l.v.r.,'..o  tunnel 2,949  00 

I. -..-I.:-..; !i"f-  "" 

Cr.-tr.:  ..uu 96,935  53 
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Tales fl52,795  13 

BnLm'i  t«e!amation 4,344  18 

Eednct 2,19B,236  97 

Inter  < -t  ii  il  eschimge 1,530  50 

Bul.i..-i  m-iirbt KB, ;<*n  70 

Dividends  No-..  10  to  HI   irirli:-ivo 19,204,000  00 

C.&  C.joiiK  shaft 901,981  89 

Rul '.mi..i:i<-onnt 640,715  48 

Buck  1 1  v. (lends 4  50 

Supplies 157.51'J  7U 

Salar.m  unit  wages 760,098  87 

Expense 6,  540  46 

17,  060. 885  88 

Best  <fe  Belcker.-~- Mr.  Fair,  who  superintends  also  tbis  mine  and  the 
Gould  &  Curry,  makes  the  following  statements:  The  Best  and  Bel- 
cher has  no  works  of  its  own,  adjoins  the  Consolidated  Virginia  on  the 
south,  and  has  600  feet  of  ground.  A  north  drift  has  been  run  the 
whole  length  of  the  mine,  but  no  cross-cuts  made  on  account  of  the 
great  flow  of  water  likely  to  be  encountered,  and  draining  being  impossi- 
ble in  the  absence  of  machinery.  The  outside  vein-matter  is  precisely 
the  same  as  Consolidated  Virginia,  and  assays  from  $5  to  $20  where 
found.    Heavy  machinery  will  shortly  be  erected. 

Gould  <£  Curry. — During  the  past  year  the  entire  shaft  has  been  re- 
timbered  and  new  and  larger  pumps  put  in.  A  heavy  flow  of  water 
from  the  1,500  and  1,700  foot  levels  prevented  any  prospecting  during 
the  year. 

The  following  is  an  abstract  of  Mr.  Fair's  annual  report  to  the  com- 
pany for  the  fiscal  year  ending  November  30, 1875: 

The  superintendent,  in  hia  annual  report,  says  that  in  the  previous  ;inim;il  report  lie 
recommended  that  two  additional  compart  in  en  ts  of  the  main  shaft  be  sunk  from  the 
IvJOO-iWot  to  the  1,500- loot  level,  and  that  during  the  jearthe  work  was  done,  doubling 
the  hoisting  capacity  as  well  as  be.tirvir.j;  the  rem  ilation  of  the  mine.  Work  on  the 
shaft  between  the  1,500-foot  level  and  the  surface  had  been  continuous  throughout  the 
twelvemonth.  Notwithstanding  this  work  the  shaft  is  now  in  bad  condition  and  ex. 
tremely  dangerous — the  ewel line  ground  crushes  in  the  timbers  and  is  a  constant 
.source  of  delay  mid  cspensr,  and  Mr.  Fair  recommends  a  stoppage  of  work  for  a  short 

linu!  tmd  il  suiisiiiniinl  iniiiiiiicriiig  of  i!u>  four  compartments  of  tike  shaft,  from  the 
l  o(IO-ioul:  in  i  lie  liflii  levels,  This  can  be  done  at  the  same  time  work  in  the  mine  is 
carried  on,  but,  in  the  superintendent's  opinion,  the  cost  by  this  method  would  be 
doubled,  and  the  work  would  not  be  as  substautial  as  it  would  bo  were  all  oilier  work 
stopped.  The  year  has  shown  a  material  increase  in  the  ilow  of  water  in  the-  mine. 
three-quarters  of  it  coming  from  the  east  side  of  the  shaft  over  1,500-foot  level.  All  of 
the  8-inch  pumps  have  been  removed  within  the  year,  and  a  12-inoh  pump  substituted, 
I  nit  oven  wirl;  this  inert-used  capacity  he  was  unable  to  keep  tho  mine  free  from  water 
below  the  1,600-foot  level.  The  moving  of  the  timbers  in  the  shaft  displaces  pumps 
and  pump-rods,  causing  stoppages  constantly  and  the  accumulation  of  water,  which 
can  only  be  remedied  by  a  thorough  retimbering  of  the  shaft.  On  the  1,700 -foot  level 
the  main  drift  has  been  extended  to  the  northern  boundary  and  connected  with  the 
Best  &  Belcher  joint  winze  souk  from  the  1,500-foot  level,  which  Moored  a  good  venti- 
lation.  The  cast  drift  on  this  level  has  been  run  east  from  the  inoline  1,01(3  feet  to  the 
east  wall  of  the  vein,  hut  as  it  showed  strong  indications  of  water,  and  as  the  pumps 
were  already  working  to  their  full  capacity,  it  was  deemed  best  not  to  cut  into  the 
vein.  No  croaB-outs  have  yot  been  made  on  tbis  level,  and  its  value,  therefore,  has  not 
been  ascertained.  The  form  n  I  ions  passed  Ibr.Herli  by  intern]  drifts  look  favorable  and 
assay  from  Jo  to  $20  per  ton,  but  ail  the  work  done  so  far  is  outside  the  ore-vein.  The 
winze  snuk  182  feet  below  the  1,700-foot  level,  designed  to  connect  with  the  2,000-foot 
level  of  the  Savage,  is  now  tilled  with  water.  The  1,500-foot  level  haB  been  thoroughly 
developed  by  cross-cuts  in  all  parts,  but  no  oi«  of  value  has  been  discovered.  Much 
work  has  been  done  on  the  levels  above,  in  prospecting  new  levels,  and  repairing  and 
extending  old  ones,  but  all  have  failed  to  disclose  ore  of  value.  It  is  evident,  says  the 
superintendent  in  concluding  his  report,  that  the  company  must  look  to  the  1,700-foot 
level  and  further  depths  for  the  production  of  ores.  Buildings,  engines,  and  machinery 
are  in  excellent  order,  and  there  are  good  supplies  of  timber  and  inat-oriala  on  hand 
for  the  winter. 
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The  following  ia  a  synopsis  of  the  secretary's  report :  Receipts  daring  the  fiscal  year 
amounted  to  KW0,390,  of  which  897,648  were  from  an  assessment, $222,749  from  the 
*.;i.t  of  12,000  shares  of  stook,  and  (18,  L66  from  radons  other  soaroes.  Dislmrsements 
amounted  to  8323,377,  leaving  as  cash  on  hand  at  the  close,  (11,023.  Of  the  dish nrse- 
ments  §330,346  was  for  labor,  $4,090  for  sluico-tmniijl,  8::,r>0:5  i'or  lejral  expenses,  $1,174 
i".,r  fM'iniii^.'.  slS.m  ibr  ^,.:1,;l;Li  t-vvKrii^-H.  >'~1'1-!  i"i'  intcM'st,  §1,753  for  taxes,  and 
§29.84  for  minor  items. 

Savage. — This  mine  has  attained  a  vertical  depth  by  mam  incline  of 
2,300  feet.  A  winze  has  been  sunk  120  feet  below  that,  making  total 
vertical  depth  2,420  feet.  No  cross-cuts  have  been  made  during  the 
year,  but  drifts  north  and  south  on  the  2,000  and  2,200-foot  levels  have 
been  run  nearly  the  entire  length  of  the  claim.  A  heavy  body  of  water 
was  encountered  at  the  bottom  of  the  incline,  which  arose  to  the  2,100- 
foot  level  and  filled  all  the  lower  levels.  By  the  middle  of  January  the 
pumps  and  tanka  had  so  reduced  the  water  as  to  allow  of  work  being 
again  prosecuted,  when  a  second  body  of  water  broke  in  the  north  drift, 
2,200- Loot  level,  and  flooded  the  mine  up  the  1,800-foot  level,  where  it  now 
stands.  Heavy  pumping-machinery  is  being  constructed  ;  until  this  is 
completed,  it  will  be  impossible  to  go  on  with  the  work, 

I  owe  these  facta  to  Mr.  F.  F.  Osbiston,  the  superintendent,  to  whom 
I  am  also  indebted  for  most  valuable  assistance,  and  particularly  for 
the  collection  of  reports  from  other  superintendents,  and  for  the  com- 
pilation of  the  larger  part  of  the  material  here  submitted  concerning  the 
Coinstock  mines. 

Sale  &  Norcross. — This  mine  is  in  the  same  condition  as  the  Savage, 
they  being  connected  by  drifts  on  each  level.  The  water  affects  both 
mines  in  the  same  way,  which  can  only  be  overcome  by  the  application 
of  heavy  machinery.    James  G.  Fair  is  the  superintendent. 

Chollar. — This  mine  continues  to  extract  ore  from  the  old  workings, 
the  yield  for  1875  being  18,850  tons,  which  milled  $317,382.32,  an  aver- 
age of  $16.84  per  ton.  There  are  1,400  feet  in  the  claim ;  the  vertical 
depth  of  the  shaft  is  1,350  feet.  On  the  1,050, 1,150, 1,250,  and  1,350 
foot  levels  drifts  have  been  run  to  the  south  line  and  the  necessary 
cross-cuts  made  withoutdiscoveringanybodiesof  ore.  The  indications, 
however,  are  very  nattering,  and  the  company  is  confident  of  yet  finding 
paying  ore-bodies  on  getting  deeper. 

Mr.  I.  L.  Kequa,  the  superintendent  of  this  and  the  succeeding  com- 
pany, has  furnished  the  facts  concerning  them. 

Chollar,  A'orcross,  and  Savage  Shaft  Companies. — The  Chollar,  Hale 
&  Norcross,  and  Savage  Companies  have  commenced  to  sink  a  combi- 
nation shaft  situated  3,000  feet  east  of  the  Chollar  shaft.  This  is  to  be 
nsed  by  the  three  companies,  each  bearing  its  share  of  the  expense  of 
sinking,  as  follows:  Chollar  contributes  ^ ;  Hale  &  Norcross  contrib- 
utes -£s ;  Savage  contributes  -£$.  This  will  be  the  largest  shaft  on  the 
Coinstock  ;  there  will  bo  four  compartments,  three  of  which  will  be  for 
hoisting  purposes  and  one  for  pumping  entirely.  The  hoisting  compart- 
ments will  be  5  by  6  feet,  the  pump  compartment  6  by  7  feet.  The 
shaft  will  be  most  substantially  timbered  with  14-inch  square  timbers, 
framed  in  sets,  6  feet  from  centers.  The  pumping-inachinery,  now  under 
contract,  will  consist  of  two  lines  of  12-inch  inside  diameter  pumps  con- 
nected with  one  14  by  14  inch  pump-rod.  The  machinery  is  to  be  of 
sufficient  power  to  sink  5,000  feet.  The  pumps  will  bo  worked  by  a  com- 
pound cylinder  engine — initial  cylinder  34inch  and  main  cylinder 
68 -inch  diameter,  vertical  and  direct  acting,  The  contract-price  is 
$260,000.  The  hoisting-machinery  will  be  of  the  most  improved  pat- 
tern  ;  in  fact,  it  is  to  be  the  hoisting-works  of  the  Comstock. 
It  is  calculated  that  the  shaft  will  cut  the  Comstock  ledge  at  about 
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3,500  feet.  The  shaft  is  now  being  sunk  in  east  country-rock  about 
4,000  feet  east  of  where  the  vein  shows  in  the  croppings.  This  shaft 
will  be  a  great  saving  to  the  companies  when  completed  to  the  vein,  as 
it  will  do  away  with  the  inclines  now  used,  which  are  both  expensive 
and  inconvenient. 

Bullion. — Although  this  miue  has  never  yet  produced  any  paying 
bodies  of  ore,  Mr.  E.  A.  Schultz,  superintendent  of  the  Bullion,  Ex- 
chequer, and  Alpha,  writes  that  he  considers  the  present  prospect  very 
flattering.  The  depth  of  the  shaft  is  1,400  feet.  Drifting  on  this  level 
(1,400-foot)  a  distance  of  150  feet  south  and  275  feet  north,  and  making 
two  cross-cuts,  one  north  and  one  sooth,  some  streaks  of  ore  2  feet  wide 
were  found  on  the  hanging-wall  assaying  from  $10  to  $120.  Pitch  of  vein 
40°  east.  A  drift  from  the  1,700-foot  of  Imperial  shaft  (equal  to  1,830- 
foot  level  of  the  Bullion)  has  been  run  through  tbe  Alpha  and' Ex- 
chequer Companies'  ground,  and  an  upraise  commenced  to  connect  with 
the  incline  at  the  1,400-foot  level.  No  explorations  have  been  made  on 
the  1,830-foot  level,  owing  to  the  insufficiency  of  air.  A  drift  has  been 
started  from  the  Imperial  shaft  at  the  2,000-foot  level,  which  is  the 
2,130-foot  of  the  Bullion,  by  three  companies,  the  Bullion,  Alpha,  and 
Exchequer,  to  prospect  their  ground.  The  drift  is  in  west  country-rock, 
not  having  reached  the  vein  yet.    Number  of  feet  in  claim,  943T^. 

Exchequer. — This  mine  bas  400  feet  in  its  claim.  The  company  is  said 
to  be  a  very  close  corporation.  The  ground  is  being  prospected  by  the 
combination  drift  from  the  Imperial  2,000-foot  level.  Prospects  favor- 
able.   The  company  has  no  works  of  its  own. 

Alpha. — The  same  as  was  said  of  the  Exchequer  will  apply  to  this 
mine.  The  company  claims  300  feet  adjoining  the  Exchequer  on  the 
south.    No  hoi  sting- works. 

Imperial.-7-This  mine,  as  reported  by  Mr.  O.  ('.  Batterman,  tbe  superin- 
tendent, has  reached  a  vertical  depth  of  2,15(1  feet.  No  prospoctiiiir 
has  been  done  deeper  than  tbe  2,000-foot  level.  No  now  bodies  of  ore 
have  been  encountered  during  the  past  year.  The  work  of  developing 
the  ore  already  in  sight  has  been  vigorously  carried  on,  and  some  ore 
extracted  and  milled  which  yielded  an  average  of  about  $30  per  ton. 
The  width  of  the  vein  on  the  2,000-foot  level  is  unknown,  as  no  cross- 
cuts have  cut  entirely  through  it  yet.  During  the  year  there  were 
1,448  feet  of  drifts  run  and  248  feet  winzes  sunk. 

Gold  Hill  proper. — Under  this  head  come  the  small  claims  situated 
between  the  Imperial  and  the  Yellow  Jacket,  varying  in  length  from 
10  to  120  feet,  all  of  which  are  prospected  through  the  Imperial  and 
Yellow  Jacket  shafts.  The  situation  of  these  claims  on  lowest  levels  is 
tbe  same  as  Imperial  and  Yellow  Jacket.  A  consolidation  of  these 
claims  is  spoken  of,  which  will  probably  soon  take  place,  when  hoisting- 
works  will  be  erected. 

Yellow  Jacket. — This  mine  bas  attained  a  depth  of  1,940  feet,  KM)  feet 
of  incline  being  sunk  last  year.  No  ore  was  produced  in  1875.  There 
have  been  run  on  the  1,740, 1,840,  and  1,940  foot  levels  about  4,000  feet 
of  drift.  The  vein  varies  from  250  to  320  feet  in  width  and  pitches  40° 
to  the  east.  Some  seams  of  ore  have  been  encountered  on  every  level, 
bnt  not  sufficient  quantities  to  pay  for  extracting.  The  assay-value 
averages  about  $11  per  ton.  The  ledge  continues  to  hold  its  strength 
and  regularity  and  is  quite  free  from  water.  Value  of  improvements, 
$400,000,  consisting  of  hoisting- works  and  machinery.  The  entire  bull- 
ion product  of  the  mine,  as  reported  by  Mr.  Thomas  S.  Taylor,  the 
superintendent,  to  whom  I  am  indebted  for  the  above  account,  has  been 
$14,500,000,  and  dividends  $2,184,000 ;  assessments,  $2,349,000. 
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Kentuck. — This  company  Las  for  the  last  five  years  done  no  work 
from  and  through  its  own  shaft,  which  is  but  700  feet  deep.  There  are 
deeper  shafts  on  each  side  of  its  ground,  which  contains  but  96  feet,  and 
has  been  thoroughly  prospected  from  both  the  Crown  Point  and  Yellow 
Jacket  shafts.  The  vein  is  very  strong,  and  carries  a  very  large  pro- 
portion of  quartz,  which,  however,  assays  but  little.  No  ore  has  been 
extracted  for  the  past  five  years.  Mr.  8.  L.  Jones,  the  superintendent, 
bus  uharge  of  the  Crown  Point  also,  and  has  favored  me  with  the  ac- 
counts here  published  of  both  mines. 

Grown  Point— This  mine  contains  600  feet  of  the  length  of  the  lode, 
and  has  attained  a  vertical  depth  of  1,700  feet.  There  have  been  8,000 
feet  of  drifts  and  winzes  run  during  1875  on  the  1,500, 1,600,  and  1,700 
foot  levels.  The  width  of  the  ledge  varies  from  75  to  150  feet  and  pitches 
vH'vrcFuiLirlv  ;JG°  east.  On  the  1,300-foot  level  the  ore  is  of  low  grade, 
containing  about  $30  in  gold  and  silver  to  the  ton.  On  the  1,600-foot  the 
quartz  is  the  same  as  on  the  1,500,  but  contains  less  metal  until  it 
reaches  a  point  100  feet  north  of  the  Belcher  line,  where  a  decided  im- 
provement  takes  place,  and  the  ore-body  apparently  assumes  its  former 
size  and  value.  On  the  1,700-foot  one  drift  has  been  run,  which  is  to 
the  east  of  the  incline,  and  exposes  140  feet  of  quartz,  assaying  from  $4 
to  $10,  with  a  base-metal  streak  of  about  4  feet  inside  nearly  in  the 
center.  Owing  to  the  great  heat,  which  is  120°  Fahrenheit,  this  drift 
has  been  stopped  for  the  present  without  having  reached  to  east  wall. 
The  total  amount  extracted  in  1875  is  155,180  tons,  which  yielded 
$3,124,052.  The  total  amount  of  bullion  produced  since  1805  is 
$28,449,387.68.  Dividends  paid  during  the  same,  $11,898.  Assessments 
for  the  same  period,  $662,100.    Improvements  valued  at  $400,000. 

Belcher. — This  mine  contains  1,040  feet  on  the  lode ;  vertical  depth, 
1,650  feet.  The  width  of  the  ledge  varies  from  200  to  300  feet,  and 
pitches  37°  east.  Humber  of  tons  of  ore  extracted  in  1875  was  lii(i.;-J50 ; 
value  of  ore  extracted  during  samo  time,  $3,107,993.  Total  value  of  ore 
extracted  since  1865,  $31,411,938.:  ■!;  amount  of  dividends  paid  during 
same  time,  $15,393,600 ;  amount  ,f£  assessments,  $660,400.  The  width 
of  ore  on  the  1,500-foot  level  is  about  60  feet,  and  will  yield  about  $30 
per  ton.  On  account  of  water  ard  the  absence  of  pumps  in  this  mine, 
but  little  has  been  done  below  thu  1,500-foot  level,  and  nothing  is  known 
of  the  value  and  extent  of  the  ore-body.  Xew  pumping-maclimery  is 
now  being  put  in  place,  at  a  cost  of  $400,000 ;  expense  to  be  divided  be- 
tween tho  Crown  Point  and  Belcher  Companies.  This  will  enable  them 
to  prospect  to  a  depth  of  4,000  feet.  The  pumps  will  be  placed  in  the 
air-shaft,  which  has  been  retimbered  since  the  fire,  and  will  now  be  used 
for  pumping  as  well  as  ventilation.  Mr.  W.  n.  Smith,  the  superintend- 
ent, furnishes  the  facts  as  to  this  mine,  and  also  the  Segregated  Belcher. 

The  following  is  an  abstract  of  the  secretary's  report  for  the  fiscal 
year  of  the  company : 

The  receipts  were:  From  bullion,   83,383,873.55  ;  cash   on   band,  January  1,  1875, 

s-"'l'.' i'7't  1."'      'J'lso    i»riiici|i;il    iJcisjSi   of  ilistiiirsinncuts    w:t :     From    dividend    No.   31, 

f^r.'/JOO:  the  iij'jitvL-iitf  t'NpciiSi'S  were  t-.!,-'"!-HJ,717.(^  :  oi.-li  i.ti  Jiiiuil,  ■<i-H>'^'A-;  ami  :i 

L     I  were         117  tons  ot 

ore  worked  daring  the  year,  which  yielded  at  Iterate  of  $28.43  per  ton. 

To  this  may  be  added  the  following : 

The  drift  miming  south  from  the  incline,  1,500- iboi,  level,  is  in  :l  distance  of  416  feet. 
The  east  drift,  same  level,  on  the  sill-floor,  Las  attained  a  length  of  98  feet.  The 
northeast  drift,  on  bhe  1,600-foot  level,  Is  In  332  feet.  The  stoptt  continue  to  yield 
well,  especially  tho  1,500-foot  level,  the  ore  from  which  runs  very  high  in  gold. 

Segregated  Belcher.— This  mine  has  160  feet  of  ground,  and  has  been 
prospected  of  late  years  through  the  Belcher  and  Overman   shafts. 
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Some  streaks  of  very  rich  ore  found  on  the  1,300-foot  level,  which  is 
their  lowest  working  level,  but  not  iu  paying  quantities.  Mr.  W.  H. 
Smith  is  the  superintendent. 

Overman, — This  mine  contains  1,200  feet  of  ground.  The  shaft,  which 
is  in  east  country- ruck,  Lii-s  attained  a  vertical  depth  of  1,168  feet.  The 
mine  has  been  prospected  throughout  the  north  600  feet,  on  the  700, 
900,  and  1,100  foot  levels.  Four  hundred  feet  north  of  the  shaft  there 
has  been  sunk  a  winze,  which  has  followed  a  very  regular  wall  on  the 
west  side  from  the  700  to  the  1,100  foot  levels.  In  this  wiuse,  and  lying 
on  the  foot-wall,  some  very  rich  seams  of  ore,  varying  from  2  inches  to 
6  feet,  have  been  discovered,  of  which  about  400  tons  have  been  ex- 
tracted, the  value  of  which  is  about  $20,000.  The  ore  is  remarkably 
free  from  all  base  metals.  During  the  past  year  very  little  prospecting 
has  been  done  on  the  1,100-foot  level,  owing  to  an  immense  flow  of 
water  at  the  bottom  of  the  shaft.  New  and  powerful  pumps,  the  largest 
now  in  use  on  the  lode,  are  successfully  handling  the  water,  and  the 
sinking  of  the  shaft  is  being  carried  on.  The  pumps,  which  are  14  inches 
diameter  and  8  feet  stroke,  run  at  the  rate  of  6  strokes  a  minute.  The 
sinking  is  necessarily  slow,  and  but  5  feet  per  week  are  added  to  the 
depth  of  the  shaft.  There  have  been  2,500  feet  of  drifts  run  on  the 
■various  levels,  none  of  which,  excepting  the  north  drift  on  the  900-foot 
level,  have  developed  any  ores  of  value.  Mr.  Charles  Forman,  the 
superintendent  of  this  mine,  has  charge  of  the  Caledonia  also,  and  has 
furnished  the  accounts  of  both. 

Caledonia. — During  the  past  year  a  new  shaft,  1,040  feet  east  of  the 
old  shaft,  has  attained  a  vertical  depth  of  945  feet.  No  drifting  has 
been  done  from  this  shaft,  except  to  cut  the  vein  at  a  depth  of  1,600  feet. 
Value  of  improvements  on  the  mine,  $240,000.  The  old  shaft  is  shut 
down,  owing  to  the  ground  through  which  it  passed  being  clay  and  very 
heavy  on  the  timbers,  which  made  it  troublesome  and  expensive  to  keep 
iu  repair.  Considerable  low-grade  ore  has  been  extracted  from  this 
mine  in  former  years,  but  not  of  sufficient  value  to  pay  over  expenses. 

Justice. — This  mine,  which  has  heretofore  been  considered  an  outside 
claim,  has  the  past  year  developed  considerable  ore,  of  which  assays  as 
high  as  $7,000  have  been  procured.  The  average  value,  however,  of  the 
ore  developed  so  far,  being  120  feet  long  and  15  feet  wide,  is  about  s3.j  per 
ton.  The  rock  is  of  a  gypsum  character.  There  have  been  1,100  tons 
extracted  during  the  past  year,  which  milled  $26  per  ton.  The  ore  is 
found  on  the  600-foot  level,  the  course  of  which  is  north  22°  west.  The 
lowest  level  is  the  860-foot;  no  prospecting  has  been  done  at  this  point. 
The  future  of  the  mine  is  very  encouraging,  there  being  a  large  quantity 
of  milling-ore  in  sight.  Cost  of  improvements,  $120,000.  During  the 
year  1S75, 1,500  feet  of  drifts  were  run  on  various  levels,  Mr.  T.  J,  Mc- 
Clelland, the  superintendent,  is  authority  for  these  statements. 

Silver  Hill, — This  property  is  a  consolidation  of  the  Echo,  Saiut  Louis, 
and  Lucerne  claims,  and  adjoins  Justice  on  the  south.  The  claim  em- 
braces 4,075  feet.  Two  distinct  ledges  run  through  this  ground,  each 
cropping  out  prominently  at  the  surface,  and  can  be  traced  nearly  the 
entire  length  of  the  claim.  The  mine  has  yielded  over  §1,900,000  in  bull- 
ion, principally  gold ;  but  as  depth  is  obtained  the  silver  is  increasing 
and  gold  decreasing.  The  vein  on  the  334-foot  level  is  about  120  feet 
wide  and  has  well-defiued  walls  on  either  side ;  the  pitch  is  45°  east. 
Thousands  of  tons  of  ore  have  been  extracted  from  the  lirst,  second,  and 
third  levels.  The  south  portion  of  the  mine  has  been  prospected  but 
little.  Vertical  depth  of  shaft  is  444  feet.  An  incline  was  begun  here, 
and  is  now  down  111  feet.    The  character  of  the  ore  is  much  the  same 
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as  that  of  the  Justice.    For  the  above  description  I  have  to  thaiik  Mr. 
John  Van  de  Water,  the  superintendent. 

Succor. — This  company,  which  has  for  several  years  produced  consid- 
erable bullion,  has  for  the  last  two  years  been  engaged  in  sinking  a  new 
shaft  some  2,000  feet  to  the  east  of  the  old  workings.  The  shaft  is  now 
t;;J0  feet,  deep,  and  some  fine  ore,  assaying  as  high  as  $275,  has  been 
struck  in  the  bottom  of  the  shaft.  As  this  development  has  been  made 
but  a  few  (lays,  it  is  impossible  to  state  its  value,  Mr.  John  Segur,  who 
furnishes  the  above  description,  is  the  superintendent. 

Dayton.— As  I  learn  from  Mr.  N".  C.  Hall,  the  superintendent,  this  mine, 
situated  on  the  line  of  the  Comstock,  has  been  a  producing  one  Cor  sev- 
eral years,  having  yielded  .3;iIU,000 ;  but  the  ore  of  the  surface-workings 
to  a  depth  of  300  feet  has  almost  given  out,  and  the  eompany  are  now 
sinking  their  shaft  deeper  in  hopes  of  the  ore  coming  in  again,  as  the 
ledge  is  remarkably  well  defined  and  its  walls  very  regular.  Depth  of 
shaft,  650  feet;  lowest  drift,  500  feet. 

Eos&v.lh.-  -  This  mine  has  2.700  feet  of  ground,  and  joins  the  Dayton  on 
the  south.  The  shaft  is  600  feet  deep.  Pitch  of  veiu,  40°  east;  width 
of  vein,  SO  feet.  Assav- value  of  ore,  $12.  The  mine  has  produced  about 
$50,000  in  bullion.  Value  of  improvements,  §150,000.  Ledge  well  de- 
fined and  holds  its  strength  throughout  its  entire  depth.  At  a  dis- 
tance of  1,400  feet  north  and  south  considerable  water  coming  from 
the  350  and  500  foot  levels.  The  south  end  of  the  mine  has  of  late 
shown  considerable  improvement  on  both  the  350  and  500  foot  levels, 
the  ore  occasionally  assaying  as  high  as  $170.  Mr.  P.  H.  Scott,  tie 
superintendent,  who  furnished  the  above  statement,  considers  the  pros- 
pects of  this  mine  very  encouraging. 

Webber  contains  1,500  feet,  and  joins  the  Kossuth  ou  the  south.  This 
being  a  new  location,  little  can  be  said.  The  shaft  is  down  125  feet. 
kos.-utlt's  prospects  i\re.  encouraging  for  this  mine.  Mr.  J.  P.  Hutchin- 
son is  the  superintendent. 

Daney.— This  mine  is  next  to  the  Webber  on  the  south,  has  erected 
fine  machinery,  and  is  now  500  feet  deep.  Drifting  on  400-foot  level  has 
developed  a  largo  and  well-defined  vein,  but  no  ore  of  value  has  been 
extracted.  The  claim  has  2,000  feet  of  ground.  The  mine  has  been 
shut  down  for  several  months,  but  will  resume  operations  about  the  1st 
of  March  next.    Mr.  T.  J.  McClelland  is  the  superintendent. 

Quhm. — This,  the  next  mine  of  importance  south,  is  considered  a  very 
promising  one.  Considerable  money  has  been  expended  in  developing 
the  ledge  already  found  and  knowu  to  be  of  value.  The  croppings  are 
very  promiueut,  and  assays  as  high  as  $1,000  are  obtained  from  them. 
The  company  has  stroug'bope  of  discovering  a  bonanza  iu  the  claim, 
and,  as  the  prospects  warrant  it,  no  expense  will  be  spared  in  its  early 
development.  The  quartz  found  is  very  similar  to  that  in  the  Belcher 
and  Crown  Point,  being  strong  and  healthy  and  very  free  from  base 
metals.  Contains  about  two-thirds  silver  to  one-third  gold,  and  is  the 
only  mine  on  the  Comstock  that  shows  bromide  of  silver.  This  mine  is 
unlike  other  mines  in  the  Spring  Valley  district,  as  most  of  them,  com- 
mencing at  the  Dayton,  north,  show  but  little  silver.  Mr.  F.  F.  Osbis- 
ton  is  superintendent. 

Knickerbocker.— This  mine  is  situated  on  the  southwest  branch  of  the 
Comstock  lode  and  adjoins  the  Caledonia  on  the  south.  Prospecting  is 
being  carried  on  to  a  depth  of  700  feet,  but  Mr.  H.  V.  S.  McCullougli, 
the  superintendent,  reports  that  no  ore  of  value  has  been  found. 

Baltimore. — This  miuo  joins  the  Knickerbocker  on  the  south,  and  has 
1,050  feet  of  ground.    The  shaft  has  attained  a  depth  of  1,100  feet. 
11  M 
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Prospecting  from  the  shaft  has  been  carried  on  from  four  levels ;  some 
ore  assaying  very  high  was  found  on  the  300-foot  level,  the  average 
value  of  which  was  $100  per  ton.  Seventy-five  tons  were  obtained  from 
this  level  and  are  now  in  the  company's  dump.  The  vein  is  quite  nar- 
row, but  increases  in  width  with  depth  and  pitches  36°  east..  I  have  to 
thank  Mr.  E.  Strother,  the  superintendent,  for  the  above  description. 

Rock  Island.— This  mine  is  situated  nest  to  the  Baltimore  on  the 
south,  and  is  in  about  the  same  condition.  The  vein  is  wider,  being  218 
feet  in  the  south  end  of  the  mine.  The  shaft  is  down  869  feet ;  the  last 
166  feet  of  the  shaft  is  in  the  vein.  Average  assays  of  quartz,  $18, 
although  very  fine  bunches  of  rich  ore  are  occasionally  found  on  the 
450-foot  level.  There  is  considerable  water  in  the  vein.  Value  of  im- 
provements, $75,000,  consisting  of  hoisting-works,  machinery,  &c.  Mr, 
Charles  Forman,  the  superintendent,  furnisher  (he  above  account. 

Florida. — This  is  the  last  mine  of  note  on  this  branch  of  the  Corn- 
stock.  The  shaft  is  about  700  feet  deep ;  the  vein  on  the  110-foot  level 
is  185  feet  wide,  and  assays  very  low.  Some  fine  pieces  of  ore  have 
been  found  on  the  300  foot  level,  but  as  a  general  thing  the  ore  is  very 
base,  as  I  am  informed  by  Mr.  J.  E.  De  Noon,  the  superintendent. 

Julia.— This  mine  is  situated  east  of  the  Chollar,  and  in  a  canon  which 
runs  parallel  with  the  one  in  which  the  Yellow  Jacket,  Belcher,  and 
Overman  arc  situated,  but  some  hundreds  of  feet  to  the  east.  The  mine 
has  attained  a  vertical  depth  of  1,680  feet;  prospecting  has  been  done 
on  several  levels  without  finding  ore  of  value.  Their  lowest  level  is  the 
1,500-foot.  Some  fine  streaks  of  ore  are  met  withj  and  judging  from  the 
character  of  the  vein,  which  is  one  and  the  same  as  that  of  the  Chollar, 
the  prospects  for  a  mine  are  good. 

.Europe,.— This  mineis  next  south  to  the  Julia,  and  has  1 ,000  feet  in  claim. 
The  depth  of  the  shaft  is  450  feet.  Have  drifted  on  the  310  foot  level 
450  feet  west.  Width  of  vein  85  feet ;  pitch,  48^  cast.  Assays  of  quartz 
from  $4  to  $25,  Ledge  strong  and  well  defined  ;  walls  perfect  and  very 
regular.  Mr.  John  Lambert,  the  superintendent  who  furnishes  the 
above  facts,  reports  the  influx  of  water  as  about  6,000  gallons  per  24 
hours. 

Sullivan. — This  is  the  next  claim  upon  which  work  is  being  done.  It 
is  on  the  same  vein  as  the  Julia,  Europa,  and  Woodville.  A  shaft  is 
being  suuk  to  prospect  the  ground. 

Alta. — This  claim  joins  the  Sullivan  on  the  south  ;  the  shaft  is  down 
355  feet ;  no  drifting  done  yet ;  expect  to  cut  veiu  at  000  feet.  This  mine 
bas  erected  very  heavy  and  expensive  pumping- machinery,  and  has 
started  in  good  earnest  to  develop  its  ground.  Mr.  C.  C.  Derby  is  the 
superintendent. 

Lady  Washington.— This  joins  the  Alta  on  the  east.  The  company  is 
engaged  in  sinking  its  shaft,  which,  has  attained  a  depth  of  550  icet. 
Width  of  ledge  over  100  feet ;  pitches  47°  cast.  Will  intersect  vein  at 
050  feet.  Vein  same  as  Justice.  Very  heavy  machinery  on  the  claim. 
Mr.  E.  P.  Keating  is  the  superintendent. 

Woodville. — This  claim  lies  where  the  two  caQons  intersect,  and  it  is 
here  that  the  trouble  occurs  as  to  the  title  between  the  Justice  and  this 
company.  Some  authorities  express  the  opinion  that  the  vein  here 
belongs  to  tho  Woodville;  but  the  point  is  a  difficult  one.  The  com- 
pany has  extracted  a  great  deal  of  ore,  but  most  of  it  is  of  low  grade. 
Mr.  Baldwin  is  superintendent. 

The  Sutro  tunnel — The  opinion  expressed  in  former  reports  concern- 
ing the  importance  of  this  enterprise  to  deep  mining  on  the  Comstock 
lode  is  likely  to  become  universal  before  long.     In  spite  of  the  positive 


joogle 


CONDITION   OP  THE  MINING  INDUSTRY — NEVADA.  163 

predictions  of  many  of  the  superintendents  and  mining  captains,  large 
amounts  of  water  are  continually  encountered  at  considerable  depth  ; 
and  it  may  almost  be  said  that  there  is  no  time  when  some  mine  on  the 
vein  is  not  in  trouble  from  this  cause.  Concerning  the  merits  of  the 
legal  controversy  between  the  Sutro  Tunnel  Company  and  the  managers 
of  the  mines,  I  have  no  opinion  to  express,  except  that  it  is  most  unfor- 
tunate that  a  work  which  should  have  been  completed  long  ago  by  the 
joint  efforts  of  all  the  companies  is  hindered,  delayed,  and  rendered  ex- 
tremely expensive  by  quarrels,  intrigues,  and  law-suits. 

The  following  aocouut  of  the  tunnel  and  its  progress  to  February, 
1S76,  has  been  prepared,  at  my  request,  by  Mr.  H.  S.  Drinker,  of  Phila- 
delphia.   It  will  be  found  valuable  for  reference  and  comparison: 

The  Sutro  tunnel  commences  at  the  town  of  Sutro,  which  is  located 
in  the  Carson  Valley,  3£  miles  from  Dayton  and  1J  miles  from  the  Car- 
son Eiver.  Its  general  course  is  west- north  west,  with  a  rise  of  3  inches 
in  100  feet.  It  will  reach  the  lode  at  a  distance  of  19,899  feet  from  the 
mouth  and  1,970  feet  below  the  croppings  on  the  Savage  claim,  (1,922 
feet  below  the  shaft-mouth  of  that  mine.)  Drifts  will  be  driven  along 
the  lode  from  this  point  both  north  and  south.  The  act-  passed  by  the 
Forty-second  Congress  requires  that  the  main  tunnel  shall,  throughout 
its  entire  length,  have  a  cross-sectional  area  of  at  least  140  square  feet, 
including  timbers  and  Bpace  for  drainage,  and  shall  on  or  before  its 
completion  be  provided  with  necessary  timber-supports,  double  railroad- 
tracks,  and  working-shafts.  Work  was  commenced  on  this  important 
enterprise  on  the  19th  of  October,  1869,  at  which  time  but  15  men  were 
employed,  and  they  only  on  day-shifts.  Operations  were  conducted  on 
this  limited  scale  up  to  December  1, 1871,  at  which  date  the  header,  the 
only  point  where  work  was  prosecuted,  had  been  driven  a  distance  of 
2,601  feet.  Under  the  impetus  given  by  the  consummation  of  success- 
ful financial  negotiations,  the  force  was  increased  during  the  month  of 
December,  1871,  to  232  men ;  four  shafts  wero  located  nearly  equidis- 
tant from  each  other  along  the  line  of  the  tunnel,  and  hoisting  engines 
and  pumps  purchased  for  each. 

The  pumps  used  are  the  double-acting  cataract  steam-pumps,  manu- 
factured by  Messrs.  Allison  &  Bannan,  of  Pottsville,  Pa.  They  have 
steam -cylinders  20  inches  by  72  inches  and  10-inch  discharge-pipes, 
weighing  20,000  pounds  each,  aud  capable  of  lifting  the  water  from 
station  to  station,  300  feet  apart.  Steam-pumps  of  this  capacity  had 
not  been  introduced  before  on  the  Pacific  coast,  though  they  have  been 
in  use  quite  extensively  for  some  years  in  the  eoal-regions  of  Pennsyl- 
vania. They  prove  greatly  preferable  to  the  old  style  of  Cornish  pump, 
now  in  general  use,  as  to  simplicity,  cheapness,  durability,  and  dimin- 
ished liability  to  get  out  of  order.  To  illustrate  the  working  of  these 
pumps,  the  following  extracts  are  taken  from  the  report  of  the  superin- 
tendent of  machinery  for  the  year  1872 : 

Sha/tSo.  1— April— "In  this  month  the  water  caused  considerable 
trouble  here,  there  being  over  3,000,000  gallons  pumped  from  the  shaft 
during  the  month.  Much  damage  was  done  to  the  pump  by  the  sand 
and  gravel  cutting  out  the  packing  and  wearing  away  the  cylinder  and 
glands.  The  brass  lining  of  the  pump-cylinder  had  to  be  taken  out  and 
a  new  piston  made.  During  these  repairs  the  pump  had  to  be  raised 
by  means  of  a  chain-tackle  twice  (10  feet  each  time}  in  order  to  keep 
it  out  of  the  water,  so  that  the  machinists  could  continue  their  work, 
and  in  the  24  hours  that  it  took  for  these  repairs  the  water  rose  36  feet 
in  the  shaft.  At  the  same  time  the  hoisting-engine  was  raising  water 
as  rapidly  as  possible,  in  a  tub  constructed  for  that  purpose." 
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Shaft  No.  2 — November. — "The  chief  work  done  here  during  the  mouth 
was  fitting  up  the  two  large  pumps.  One  of  them  is  in  a  station  275 
feet  and  the  other  530  feet  from  the  surface.  Each  of  these  pumps 
weighs  10  tons,  and  the  bed-plates  they  rest  on  are  30  feet  long.  The 
pumps  arc  double-acting,  constructed  with  two  plungers  and  two  sets 
of  valves,  or,  otherwise,  two  single-acting  pumps  connected  to  one  steam- 
piston,  The  column  through  which  the  water  from  these  pumps  passes 
to  the  top  of  the  shaft  is  of  wrought  iron  w:ith  cast-iron  flanges,  and  is 
10  inches  in  diameter.  This  column  is  securely  braced  and  supported 
by  the  shaft-timbering.  The  shafts  at  all  places  are  10  feet  long  in  the 
clear  hy  5  feet  wide,  and  the  timbering  is  10  inches  by  12  inches,  in 
sets  5  feet  apart,  supported  by  corner-posts  10  inches  by  10  inches,  A 
girt  of  10-inch  hy  12-inch  timber  divides  the  hoisting-shaft  from  the 
pump-shaft,  making  the  hoisting-shaft  4  feet  2  inches  by  5  feet  in  the 
clear,  and  the  pump-shaft  5  feet  by  5  feet  in  the  clear;  boards  are 
nailed  on  the  girts  so  as  to  make  each  shall,  independent,  and  a  venti- 
lator-box is  carried  up  through  the  roof  of  the  building  over  the  pump- 
shaft.  The  water-column  from  the  second  pump  discharges  its  water 
into  a  tank  at. the  first  pump-station;  from  thence  it  is  pumped  by 
means  of  the  pump  at  that  placo  and  discharged  into  tanks  at  the  sur- 
face. *  *  *  The  steam-pipe  is  of  wrought  iron,  and  is  6  inches  in 
diameter  down  to  the  first  pump,  5  inches  in  diameter  to  the  second 
pump,  and  diminished  in  size  proportionately  as  more  pumps  are  put 
in.  The  steam  is  conducted  along  the  punip-statiou  from  the  main  pipe 
to  the  punrp  by  a  3-inch  wrought-iron  pipe  at  each  pump.  The  suction- 
pipe,  from  the  pump  to  the  tank,  is  10  inches  in  diameter,  and  is  chiefly 
cast  iron.  The  water  is  made  to  pass  through  a  condenser  before  com- 
ing to  the  pump.  This  condenser  is  placed  at  the  hack  end  of  the 
pump  station,  and  can  be  used  at  pleasure  hy  opening  a  valve,  which 
will  turn  the  exhaust-steam  through  the  condenser  instead  of  conduct- 
ing it  to  the  exhanst-box.  The  exhaust-box  is  of  wood,  12  inches  by 
12  inches  internal  area,  and  the  exhaust-steam  from  all  the  pumps  is 
turned  into  it,  and  by  it  carried  to  the  top  of  the  shaft.  The  water 
which  may  overflow  from  the  pump-stations  is  also  conducted  into  this 
box,  so  as  to  prevent  it  splashing  in  the  shaft.  All  the  steam  and  ex- 
haust pipes  are  covered  with  thick  cow-hair  felt  sewn  upon  canvass  and 
painted ;  and  notwithstanding  this  precaution  the  heat  iu  these  stations 
is  frequently  over  100°. 

"  The  condensers  are  the  ones  patented  by  Henry  L.  Brevoort,  of  New 
York.  They  are  made  of  east  iron,  3  feet  in  diameter  and  6  feet  long. 
The  water  is  taken  in  from  the  side,  and  passes  up  to  the  top  through 
an  annular  space,  thence  through  an  annular  adjustable  valve,  where  it 
is  formed  into  a  sheet -jet,  through  which  the  exhaust  steam  is  made  to 
pass.  The  amount  of  pressure  to  the  jet  is  regulated  by  a  float,  and 
the  water  can  also  be  regulated  by  hand. 

"The  number  of  hoists  made  here  this  month  has  been  4,297.  The 
two  48-iuch  boilers  were  used,  and  an  average  steam-pressure  of  60 
pounds  was  maintained.  The  fuel  consumed  was  00  cords  of  Oarson 
pine.  The  quantity  of  water  pumped  from  the  shaft  was  08,900  gallons 
in  24  hours." 

The  tunnel  has  now  (1S76)  passed  shafts  Xos.  1  and  2,  which  are  used 
for  ventilation.  The  draught  ascends  very  strongly  up  shall.  Xo.  2,  enter- 
ing at  the  mouth  of  the  tunnel.  Shafts  Nos.  3  and  4,  the  former  alter 
reaching  a  depth  of  456  feet,  and  the  latter  after  being  suuk  674  feet, 
were  abandoned,  on  account  of  the  immense  influx  of  water,  which  it 
was  impossible  to  master. 
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The  header  had  reached,  on  the  15th  day  of  February,  1876,  a  length 
of  12,259  feet,  leaving  7,040  feet  to  be  cut.  The  tunnel  for  the  last  800 
feet  has  been  in  mineral,  assaying  from  62  to  8:"!0  per  ton.  It  can  only 
be  ascertained  by  actual  experiment  whether  this  country-rock  will  pay 
for  concentration  and  reduction;  if  it  docs,  there  is  enough  material 
already  traversed  to  last,  for  the  nest  hundred  years. 

At  present,  natural  ventilation  takes  place  as  far  as  shaft  No.  2,  be- 
yond which  mechanical  means  are  necessary  until  a  connection  is  estab- 
lished with  the  mines.  Two  No.  4  Boot  blowers  are  used,  with  11-inch 
galvanized-iron  tubing,  and  the  air  in  the  header,  13,300  i'eet  beyond  shaft 
So.  2,  is  perf'eetlv  pure  and  cool.  But  besides  the  air  delivered  by  the 
blowers,  there  is  t  he  condensed  air,  which  is  delivered  by  the  use  of  sis 
niackiue-dnlls  in  operation  in  the  header.  The  Burleigh  drills  in  use  in 
the  header  were  at  first  supplied  with  air  by  a  compressor  located  at 
shaft  No.  1,  which  had  been  constructed  by  the  Socicte  Cockenll,  ot 
Belgium.  After  shaft  No.  2  was  passed,  the  air-compressor  at  shaft  No. 
1  was  exchanged  for  a  new  one  started  at  shaft  No.  2,  constructed  by 
the  Humboldt  Company,  of  Kalk,  near  Dentz,  on  the  Rhine.  Both 
compressors  have  given  great  satisfaction. 

In  bad  ground,  or  wherever  timbering  is  thought  necessary,  12-inch 
by  14-inch  posts,  with  14-inch  by  16-inch  caps,  are  used,  placed  5  feet 
apart,  though  in  some  places  they  are  put  close  to  each  other.  The 
timber  used  is  sawed  pine;  and  in  bad  ground  the  centerpiece  of  a  tree 
is  always  selected.  Timber  costs  on  an  average  $30  per  thousand,  de- 
livered'at  the  mouth  of  the  tunnel.  Wood  is  used  for  fuel,  and  costs 
$6.50  per  cord,  delivered. 

In  1874,  when  machine-drills  were  first  used  at  the  tunnel,  the  Bur- 
leigh drill  was  adopted,  and  has  thus  far  done  very  satisfactory  work. 
From  information  received  at  Mont  Oenis,  Hoosac,  and  elsewhere,  it 
was  supposed  that  five  drills  were  needed  for  every  one  in  operation, 
hut  practical  experience  here  has  shown  that  for  the  six  drills  in  use, 
four  or  six  at  most  additional  ones  would  keep  the  heading  going  without 
any  interruption— that  is,  provided  there  is  a  machine-shop  and  compe- 
tent mechanics  are  employed  to  keep  the  machines  in  repair.  English 
.steel  was  at  first  employed,  but  at  present  Black  Diamond  steel,  made 
in  Pittsburgh,  is  in  use  and  is  considered  fully  equal  to'the  English. 

The  beading  which  is  now  being  driven,  8  by  10  feet,  is  blasted  out  by 
means  of  a  center-cut  and  "  squaring  up."  This  will  ultimately  be  en- 
larged to  a  section  of  10  by  12  feet.  The  cut  has  a  depth  of  from  7. to 
8  feet,  and  a  face  of-  from  4  to  5  feet.  From  3  to  8  holes  are  drilled  on 
each  side.  This  wedge  being  first  blasted  out,  the  sides  are  then 
squared  up  by  means  of  one  or  two  series  of  4  or  more  holes  each,  ac- 
cording to  the  hardness  of  the  rock.  The  average  time  to  take  out  a 
cut  and  square  up  averages  about  12  hours. 

Before  machine-drilling  was  introduced,  the  average  progress  was 
not  over  100  feet  per  month,  while  now  it  is  at  least  o,'A)  l'eet  for  every 
thirty  days.  "Where  timbered,  the  tunnel  as  far  as  completed  is  12  by 
16  feet  outside  of  the  timber,  which  are  10  by  12  inches,  except  the 
inside  posts,  which  are  10  inches  squaro.  This  is  divided  into  two  com- 
partments, each  5J  feet  wide  at  the  bottom,  4J  at  the  top,  and  10  feet 
high,  with  a  passage-way  between  and  a  drain  underneath.  The  top 
and  sides  are  covered  will)  lugging  of  2-inch  plank.  The  shafts  are 
timbered  with  sets  of  10  by  12  inch  timber,  placed  5  feet  apart  from 
center  to  center,  with  10  by  10  inch  posts. 
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The  following  table  gives  the  location  and  depth  of  the  four  principal 
shafts  of  the  tunnel : 


Distance  from 
tunnel. 

Deptb  of  tun- 
nel-level. 

Feet. 
4,915 
9,065 

13,545 
17,695 

'523 
1,041 
1,361 

1,485 

All  work  on  the  tunnel  has  been  done  by  day-labor,  with  the  excep- 
tion of  some  very  small  contracts  in  the  first  stages  of  the  work. 

The  rates  of  wages  are  as  follows,  (in  gold :) 

Foremen,  per  day , $8  00 

Shift-bosses,  per  day G  00 

Drill-men,  per  day 5  00 

Laborers,  car-men,  and  all  others  employed  under  ground 4  00 

In  addition  to  the  above  rates  the  following  premium  has  been  offered 
during  the  past  year  :  For  every  foot  over  300  per  month,  mid  less  llian 
400,  $5  per  loot ;  of  400  and  less  than  500,  $10  per  foot;  anything  over 
500,  $20  per  foot.  The  above  to  be  divided  equally  among  the  men 
employed  under  ground. 

In  the  heading  two  men  are  employed  to  each  machine,  one  drill-man 
and  one  miner  assisting,  making  a  total  of  thirty-six  per  day.  These 
men  do  all  the  work  of  shoveling  and  loading  in  the  heading,  in  addi- 
tion to  the  drilling.  The  average  number  of  men  employed  by  the 
company  during  the  year  1875  was  as  follows:  1  general  superintendent, 
1  accountant  and  paymaster,  1  chief  engineer,  1  assistant  engineer,  1 
carpenter,  1  foreman  of  tunnel,  3  shift-bosses,  3  blasters,  18  drill-men, 

1  drill-boy,  18  miners,  11  carmen,  1  station-tender,  3  track-layers,  4  tim- 
ber-men, 10  repair-men,  3  machinists,  1  machinists'  helper,  ;.;  engineers, 

2  firemen,  2  blacksmiths,  2  blacksmiths'  helpers,  1  tinsmith,  3  watchmen, 
4  teamsters  and  assistants,  1  hostler,  7  laborers,  1  ranchman,  1  laborer 
on  improvements,  1  mail-carrier ;  total,  110. 

Work  on  the  tunnel  is  now  (1870)  being  vigorously  pushed,  and  it  is 
expected  that  it  will  be  completed  about  January  i,  1878. 

The  following  tables  will  show  the  monthly  progress  made  in  driving 
the  heading  and  in  sinking  shafts,  from  the  beginning  of  the  work  up 
to  March.  1,  1870.  A  set  of  averages  is  also  appended,  showing  details 
of  work  during  the  year  1875: 
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Statement  of  progress  of  the  Satro  tunnel  from  October  19,  1669,  to  March  1,  1876. 


Total  for  ISfiS.  .. 

Disianco  January    . 
1, 1870. 

UuD. 

Ii.-ljTll;LLT  .... 

y-Au-^ ...... 


l-i  by  IC     ( 
Ubylti    . 


From  October  1 

I"  Ml  ill   L)fCOI:Lbcr 


to  Decem- 


Distanee  January    . 
1, 1871. 

JannHry  

LVI.iu.uy  ... 

ipril 


y.  mtiily    averago,  ls'.il,    107J 


IToIh'i!.-  .'r,-\  win  aiilii-: 


M  wtlily  svt'MSf.  7C  1  fi 


Total  for  187-2.  . 
Distance  January   . 


September . . 
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.S!a(i-  mail  of  progress  of  tU  Sairo  tunnel,  $c— Continued. 


Month. 

Hoaxer. 

Character  of  rock. 

Prog 

Total. 

Size. 

105 

FetL 

1,304 
685 

FeeS. 

8  by     S 
Sll.v     * 

8  by    8 

M-.ntl.lv  avonse,  103.31  Ewt. 

UrLils  iVota  LwuoaiofSo.  1. 

134 
BOS 

Ulil 

350 

939 

358 

335 

8  by   R 
fby   8 
",'"■'." 
8  by  It 
8bjl4 

RhvH 

t  by  1 1 

t  by  N 

*    v  i; 
8  by  10 

Pistanc  e  January 

'       1874. 
Tannary 

8,080 

Two  macbine-drilla  started 

Kiat.  nni]  ivcst  ibifla  fmn 
s!i;ii!..\r>.l!l«.-'v.ii  Mi:vK 

Fun-  ^■i,cl1i::,...iii;i,  Sriirt;,i 
Juno  at 

Jane 

Monthly  average,  SS3.33  feet. 

Pie  tan  CO  .'Junnitry 
i,  1875, 

January  

IbMo 

■5  by  JO 

8  by  10 

8  by  10 

8  Uy  10 
8  by  10 

8  by  10 

:•  by  1(1 
S  i.y  111 

8  by  10 

(■n.|;.!i,HKT,',U(  l.racliyf  [! 

March  24,  connected  with 
ill  ifr;=  from  shaft  No.  'J. 

Hi  i-:i'i!/  ilnwii  ;i:nl  li  vi  lins 
flora  So.  i. 

l^j .'.'.'.'.'.'.'.'.'.'.'.'.'. 

t!i)K::l'iI]:i>!;itC  ,1'nl    firC.I 

Angnat 

Uljy-qiiiiriz  porj.Li-ry 

C.iU^-..:r:;;.i;l:;!y;B,(;:;i,-,;L 

October 

November 

Cii.rii.:,:!!]-.:  iniipliyij- 

Monthly  avei.j^;.,  Sio.eii  feet, 

8  by  10 
BbylO 

Andesitn  sreenstrae 
Chiy-.^pbyvy 

Distance  January 

jtetataV::; :::::: 

Total  March  1. 

60S 
IS.  «5 
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Shaft  fwtNiU.  '  Shift  toet  No.  SL  J 

£ 

Month 

i 

i 

3 

] 

1 

" 

lili 

Feel. 

ffcrt 

FuL 

feet 

/'.  ' 

flwl 

Fret 

fteL 

IV.- '<  on  abaft  bos1"1  i'l'TiUl- 

lO 

• 

■-  i 
63 

'■ 
ti 

1    i 
(■:: 

■  ; 

!'■■ 

i"iiy. 

A  i  .-.liaftalso  began  M:iy  3" 

41 
39 

Z3 

,v.-  shaft  completed  July  13, 

" 

"" t'00*' 

4W 

... 

.... 

>:■ 

TnlaUmuwry  1.  ... 

■: 

" 

1  s- 

an 

i 

16 

'ft 

3 

lor  el  Juno  5. 

'S 

163 
HI 

linliaeaatand  weal, from  No. 

" 

3! 

ST 

1  ;.egnn  Anguat  14. 

S 

?H 

311 

B14 
195 

4M 

651 

T..U'.  Janoiry  1   ... 

■- 

Jii-uaj   9    passed    'i''.:-rt. 

uicla.     Nfi.  4   shut    down 
.1  inuary  13. 

-' 

k 

.irt'r    1    drlTen   horn   drifts 

» 

»|>. 

I.  MS 

■  ■ 

- 

i-i 

| 

TaiiZe  of  averages  for  187t 


s  per  week,  feet 

Flow  of  water,  miner's  inches 

Air  temperature  at  mouth,  deg.  Fahr 

At  shaft  Ho.  1  east,  deg.  Fahr 

At  shaft  No.  1  west,  deg.  Fahr ol-bO 

At  shaft  No.  2  east,  deg.  Fahr. 

At  shaft  No.  2  west,  deg.  Fahr 


71.69 
51. 11 

J59.  9 

4.  'X> 


At  heading,  deg.  Fahr. . 


82.  58 
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Water  temperature  at  mouth,  deg.  Fahr - 74. 89 

At  shaft  No.  1,  deg.  Fahr '.  76^86 

At  shaft  Ho.  2,  deg,  Fahr 79. 39 

At  heading,  deg.  Fahr SI.  81 

Number  of  holes  drilled 30&81 

Number  of  holes  blasted 344^  62 

Aggregate  depth,  feet '.'.',  2,  092. 2 1 

Average  depth,  feet ■ 6.  77 

Powder  consumed,  pounds 2!  6a 

Hnmber  of  exploders  consumed 351,28 

Iiock  extracted,  car-loads 521.81 

Number  of  drills  sharpened „ 448.8 

Number  of  men  employed HO 

The  progress  of  the  tunnel-header  (10  feet  in  width  and  8  feet 

in  height)  for  the  year  1875  has  been 3,728 

Giving  an  average  progress  per  month  of 310. 66 

An  average  progress  per  week  of 71.69 

An  average  progress  per  day  of 10. 24 

And  an  average  progress  per  shift  of  eight  hours  of 3. 41 

Quantity  of  water. 
The  average  daily  flow  of  water  (in  miner's  inches,  al- 
lowing 6  inches  pressure  above  the  top  of  the  orifice) 
has  been .,  51. 11 

Which  is  equal  (in  standard  gallons  at  12.2  gallons  for 
each  miner's  inch  per  minute)  to  a  flow  per  minute  of.  623. 54 

Per  hour ; 37,  412.  40 

Per  day , 897, 897. 60 

Per  month 26, 936, 928. 00 

And  for  the  whole  year , 323,243,186.00 

Calculating  the  weight  of  each  standard  gallon  at  8.33 
pounds,  we  get  an  average  flow  per  minute  (in  tons  of 

2,000  pounds)  of 2. 1194 

Per  hour l;"i;>.  1044 

Per  day 3, 739. 1456 

Per  month 112, 191. 1680 

And  for  the  whole  year,  of 1,346,30:!.  L€u 

Air  temperature. 

Deg.  Fail'. 
During  the  year  the  average  temperature  at  the  mouth  of  the 

tunnel  was 61. 23 

The  highest  temperature  was  on  July  22 86. 00 

The  lowest  on  January  22 , 33. 00 

At  a  point  immediately  east  of  shaft  No.  1  the  average  temper- 
ature was 74. 35 

The  highest,  (October  8) 79. 00 

The  lowest,  (August  1) 62. 00 

At  a  point  immediately  west  of  shaft  No.  1  (there  beinga  slight 
air-current  down  shaft  No.  1  and  up  shaft  No.  2)  the  average 

temperature  was 67.  65 

The  highest,  (September  15) 76.00 

The  lowest,  (April  15) 56. 00 
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Deg.  Fahr. 

At  a  point  immediately  east  of  shaft  No.  2  the  average  was 79. 17 

The  highest,  (October  15) 82. 00 

The  lowest JS.OO 

At  a  point  immediately  west  of  shaft,  No.  2  the  average  was w.bl 

The  highest,  (October  15  and  December  15) 83. 00 

The  lowest '-J-** 

At  the  heading  the  average  temperature  for  the  year  was »-  o$ 

The  highest,  (December  1) ■ 8S.  00 

The  lowest •■     ,Q-m 

It  is  a  curious  taut  that  the  temperature  in  the  tunnel,  especially  near 
shaft  Na.  1,  is  lower  in  the  hottest  part  of  the  summer  than  during  the 
winter  months. 

Water  temperature. 

The  average  temperature  of  the  water  flowing  from  the  tunnel  was: 

DegroeB- 

At  the  mouth W-88 

At  shaft  No.  1 X«*SS 

At  shaft  No.  2 ™.j» 

At  the  heading 81.  »i 

Holes  drilled  and  blasted. 

During  the  last  eight  months  of  the  year  (no  account  having  been 
kept  before  that  time)  there  were  drilled,  by  means  of  sis  Burleigh 
drills,  a  total  of  9,882  holes  from  2  to  2£  inches  in  diameter.  In  many 
cases,  Taut  more  especially  in  hard  rock  and  when  in  proximity  to  tim- 
bers, holes  had  to  be  blasted  twice,  swelling  the  total  of  holes  blasted 
to  11,029.  The  aggregate-  depth  of  all  the  holes  drilled  is  equal  to 
06,951  feet,  or  a  line  12.68  miles  in  leugth.  The  average  depth  of  holes 
w  as  6.77. 

Poivder  consumed. 

To  blast  the  holes  above  mentioned  25,945  pounds  of  Giant  and  Her- 
cules powder  was  used,  the  average  for  each  hole  being  2.62  pounds. 

Exploders  consumed. 

A  total  of  11,241  exploders  were  set  off  by  friction  batteries. 

Rode  extruded. 

The  number  of  car-loads  of  rock  removed  during  the  last  eight  months 
was  10,698,  which,  at  an  average  of  two  tons  each,  gives  a  total  of  33,398 
tons. 

Drills  sharpened. 

The  account  of  the  number  of  drills  sharpened  was  only  kept  for  a 
portion  of  the  year ;  at  times  as  many  as  110  drills  were  required  for 
one  round  of  holes,  while  at  others  very  few  were  required. 

LANDER  COUNTY. 

The  principal  mining  operations  of  this  county  are  in  the  Eeese  River 
district,  where  the  Manhattan  Company  controls  nearly  all  the  producing 
mine.s.    By  a  steady  policy  of  acquiring  contiguous  mining-claims,  this 
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company  lias  greatly  strengthened  its  position,  and  avoided  conflicts  of 
title  which  would  have  been  disastrous  to  the  district,  I  know  of  no 
place  in  the  United  States  where  such  conflicts  eonld  more  easily  arise, 
or  would  bs  more  difficult  to  decide,  than  at  Lander  Hill.  The  veins 
are  small,  numerous,  and  full  of  faults  and  dislocations.  More  than 
once,  in  the  earlier  days,  a  rich  vein  was  suddenly  cut  off  by  a  cross- 
fissure,  beyond  which  the  continuation  could  not  be  found.  To  trace  the 
movement  and  rediscover  the  vein  was  difficult  enough,  but  to  prove  its 
identity  and  so  establish  ownership  against  ihe  claim  of  some  adjoining 
owner  was  well-nigh  impossible.  The  natural  result  was,  that  the  miner 
who  had  lost  his  vein  pushed  boldly  into  the  country-rock  to  find  it,  and 
"  recognized  "  as  the  missing  property  the  first  vein  he  found  which  was 
rich  enough  to  convince  him  of  its  identity.  The  lapse  or  purchase  of 
one  title  after  another  has  now  made  the  Manhattan  Company  the  owner 
of  so  much  ground,  that  exploration  and  extraction  can  be  carried  on 
freely.  This  is  not  only  a  good  thing  for  the  company :  it  is  the  only 
condition  which  permits  the  exploration  of  the  district.  These  small 
and  broken,  though  often  rich  veins,  could  not  support  the  expense  of 
separate  administrations,  in  addition  to  the  necessary  high  cost  of  min- 
ing in  such  ground  and  of  the  reduction  of  refractory  ores  in  a  district 
scantily  supplied  with  fuel  and  remote  from  railway  communication. 
The  Manhattan  Mill,  owning  the  only  Stetefeldt  furnace  in  the  region,  (the 
company  having  purchased  the  exclusive  right,)  enjoys  a  considerable 
custom  business,  besides  its  regular  work  on  the  ore  of  the  company'.-! 
mines.  The  company  reports  a  product  of  about  $600,000  for  the  year, 
but  the  reported  product  of  the  eountv,  most  of  which  came,  I  presume, 
from  the  Manhattan  Mill,  was  over  $1,000,000.  The  Battle  Mountain 
Mining  Company,  (near  Galena,)  producing  during  the  year  $09,700,  was 
the  only  other  considerable  enterprise  in  progress  and  Yielding  returns. 
For  the  products  of  smaller  concerns,  the  assessor's  report  may  be  con- 
sulted, on  a  previous  page. 

I  regret  that  the  miscarriage  of  a  paper  by  Mr.  Alexander  Trippel 
prevents  me  from  presenting  in  this  place  some' further  notes  of  technical 
interest  on  the  experiments  in  ore-concentration  and  in  processes  of  re- 
duction carried  on  during  1S75  in  Central  Xcvada.  If  these  should  be 
in  whole  or  in  part  recovered  before  the  final  pages  of  this  report  are 
printed,  they  wilt  be  given  in  the  Appendix. 

NYE    COUNTY*. 

This  county,  which  for  a  number  of  years  back  has  been  comparatively 
dormant,  has  during  the  last  year  begun  again  to  furnish  considerable 
amounts  of  bullion.  The  principal  product  of  this  year,  however,  did 
not  come  from  the  old  districts,  most  of  them  having  in  spile,  of  consid- 
erable developments,  remained  unprofitable.  The  i'ybo  district,  though 
comparatively  new,  has  proved  itself  on  the  other  hand  a  very  important 
one. 

Philadelphia  district.— I  am  indebted  for  notes  on  this  district  to 
Mr.  W.  F.  Leon,  who  has  also  in  former  years  kindly  contributed  to  my 
reports. 

The  mineral  deposits  of  the  district  occur  somewhat  irregularly  near 
granite  rocks  on  the  west,  extending  in  a  northerly  and  southerly' direc- 
tion, and  slate  and  quartz,  &c,  on  the  east.  There  is  one  main  fissure-lode 
now  known,  the  Higbbridge.  The  principal  mining  property  on  this 
lode  is  the  El  Dorado  South,  on  which,  with  the  exception  of  about  250 
feet  at  the  southern  extremity,  the  vein  of  quartz  is  plainly  traceable 
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thronghoot  its  extent.  Varying  from  a  tare  trace  to  bold  and  magniff- 
cent  cliffs,  rising  hero  and  there  above  the  surface,  the  eroppings  0011. 
tinnoeren  into  contiguous  lands.  Snch  outcrops  are  often  unusually 
massivl,  and  consist  Of  a  compact  white  quart,,  richly  ctaded  with 
Stand  antimonial  ores  of  silver.  In  the  solid  portions  of  tic  lode  the 
silver  ores  are  scattered  throughout  the  whole  mass.  Near  y  the  entire 
contents  of  this  vein,  above  water-line,  are  in  a  more  or  less  adianced 
state  of  oxidation  and  chlorination.  . 

In  the  old  works  the  vein  varies  from  15  to  40  feet  in  width,  bat  the 
productive  portion  of  the  vein,  the  pay-stratum,  also  varies  from  0  to 
20  feet.  The  ore  is  found  at  times  permeating  the  entire  vein,  at  other 
times  it  lies  nearest  the  hanging  wall  on  top  of  the  solid  ledge,  "is  prop- 
erty is  owned  by  a  company  of  San  Francisco  capitalists,  and  s now 
fairly  under  way  to  receive  the  fullest  development.  A  vertical  shaft 
(the  Leon  shaft)  near  the  south  end  of  the  claim  is  being  sunk  to  tap 
the  ore-body  known  to  exist  from  previous  develop™ Ms  in  the  old 
incline  works,  but  allowed  to  remain  undisturbed  until  better  facih.e. 
than  those  afforded  by  an  incline  could  be  competed.  The  company 
nasaZO-stamp  quartz  mill,  with  all  »«  modern  improvements  steam 
hoisting-works,  with  two  powerful  engines,  a  10-1  «cb  Cornish  pomp, 
and  all  the  necessary  materials  and  machinery  to  work  the  property, 
which  is  under  tbo  immediate  supervision  of  Mr.  W.  P.  Leon,  who  is  also 

one  of  the  heaviest  owners  in  the  enterprise.  

ThoBelmont  Mining  Company  and  its  properties  are  next  in  impor- 
tance. The  works  are  situated  some  three  or  four  hundred  yards  north- 
erly from  the  property  above  mentioned,  and  on  the  same  vein.  IMS 
Smpany  has  a  vertical  shaft,  and  is  developing  its  mines  in  a  systematic 
mannerf  In  the  earlier  times  of  the  district.tho  H.gbtadge  and  i  Tran- 
sylvania,  belonging  to  the  company,  were  widely  celebrated.  The  0\tl 
Combination  Company's  mines,  situate  north  of  the  last-mentioned 
property,  are  lying  idle,  and  have  been  so  almost  uninterruptedly  since 
1808  This  property  consists  of  a  part  of  the  Hightadge,  the  Const,, 
tntiou,  and  other  mining  locations.  With  the  exception  of  tie  High- 
bridge',  this  property  is  wholly  undeveloped.  In  consequence  of  the 
stagnation  of  this  enterprise,  the  interests  of  Philadelphia  J uunrng .dnj- 
Irirt  haw  nialeriallv  suffered.  A  10-stump  mill  and  hoisting-works  are 
still  there,  though  in  a  somewhat  dilapidated  condition. 

The  El  Dorado  North,  Arizona,  Monitor- liclmont,  Quintera,  and  other 
locations,  at  one  time  promising  good  returns  to  their  owners, are  now 
lying  idle,  the  parties  owning  them  preferring  to  await  the  development 
being  made  by  the  HI  Dorado  (South  and  Belmont  Companies.  There 
are  three  mills  in  the  district,  two  of  20  stamps  and  one  of  40  the 
two  former  belonging  respectively  to  the  El  Dorado  bnuth  Consolidated 
Mining  Company  and  the  Monitor  and  Belmont  Mill  Company,  the i  latter 

to  ,ho  Combination  C puny.     To  the  former  two  mills  Moteteldt  iul- 

uacel are  attached,  having  'a  capacity  to  roast  20  tons  of  ore  each  per 
day.    The  combination  mill  has  10  leverbiu-atory  Jurmices.  _, 

The  dee,,  working-,  now  in  progress  in  the,  Kl  Dorado  South  and  Bel- 
mont Mines  will,  it  is  hoped,  prove  the  beginning  of  new  prosperity  for 

tLTheSoreCst'of  this  district  are  of  high  grade,  assaying  often  hundreds 
of  dollars  per  ton.  Beautiful  crystals  occur,  rendered  more  beautrful  by 
fanciful  twistings  and  net-work  of  native  silver.  Besides  the  native 
silver,  chloride  of  silver,  antimonial  silver,  stromeyento,  snip  uiicu,  oi 
silver  and  iron,  stetefeldtite,  and  carbonate  of  copper  occur.     In  nearly 
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every  instance  the  best  ores  are  associated  with  oxides  of  copper  and 
iron,  and  in  such  cases  the  percentage  of  silver  is  always  large, 

Tybo  district. — This  district  has  assumed  an  importance  during  the 
last  years  which  puts  it  second  in  rank  as  a  lead-silver  district  in  the 
State,  lam  indebted  to  Messrs.  "W.  A.  Skidmore  and  H.  Degroot  for 
the  following  report  on  the  principal  mining  property,  to  which  the  dis- 
trict owes  its  reputation : 

The  property  of  the  Tybo  Consolidated  Mining  Company  consists  of  mines  and  re- 
duction-works, water- franchises,  Irani-ways,  houses,  shops,  and  various  other  improve- 
ments, the  whole  located  along  and  adjacent  to  Precipice  CaSon,  a  broad and  deep 
ravine  which  at  this  point  ctits  tho  easterly  slope  of  the  Hot  Creek  Mountains  rt 
nearly  right  angles.  Bordering  this  ravine  on  the  sooth,  and  rising  above  it  to  a 
height  of  ;l  thousand  ieol,  or  more,  is  tho  nigged  eminence  known  as  Precipico  Mount- 
ain. Milking  diagonally  across  the  canon  in  a  northwesterly  and  southeasterly  direc- 
tion, the  croppings  of  a  heavy  mhieral-bonrim:  lode  arc  rlearlv  traceable.  On  Ihislodo 
the  minmg-olaims  of  the  company  (lour  in  number)  are  located.  The  Croshy,  the 
most  northerly  claim  of  the  group,  commencing  near  the  center  of  the  canon,  extends 
thence  south  400  feet.  As  scarcely  any  work  lias  heen  done  on  this  ground,  not  much 
can  bo  said  about  it,  its  value  being  derived  from  its  position  on  an  ore-channel  of 
known  iertility. 

Adjoining  the  Crosby  on  the  sonth  is  the  Casket  claim,  embracing  within  its  limits 
666  feet.  Two  perpendicular  shafts— ono  near  either  extremity  of  iliis  ground— have 
been  o :  i  rr  ied  down  to  a  depth  of  about  '.(>  feet,  a,  drift  having  been  run  from  the  bot- 
tom of  the  mora  northerly  for  a  distance  of  20  feet.  In  this  shaft  a  rtreakof  good  ore 
from  3  to  3{  feet  in.  thickness  was  struck,  and  some  ten  or  twelve  tons  taken  out,  and 
there  ran  be  little  doubt  but  further  exploration  will  develop  here  a  large  and 
permanent  body  of  good  ore.    Both  of  these  shafts  aro  well  timbered. 

On  the  Lafayette,  a  few  rods  to  the  west  of  the  Casket  claim,  a  Bhafl  has  been  sunk 
In  si  depth  ol  i.ii  f,:ct  no  n  lino  of  well-dctined  cropping  trending  iirarlv  east  and  vv-t 
Irom  (lie  bottom  or  tin's  shaft,  s-,  dril'l.  lias  been  carried  easterli  in  the' vein-  matter  7n 
teet,  disclosing  a  stratum  of  inedium-ernde  ore  from  (.1  io  3  "feet  in  thickness.  The 
course  of  this  vein  indicates  that  it  will  intersect  tho  dominating  lode  n,  short  distance 
heyoml  the  south  boundary  of  the  Casket  -round  ;  and  it  is  reasonable  to  suppose  that 
a  marked  enrichment  of  the  main  lodo  will  ensue  at  the  point  of  junction.  This  out- 
lying Jedgo  lias  nnt.  however,  been  Miflieientlv  exploited  to  tlol  ermine  cither  its  course, 
or  aimeneions  will.  exactness,  though  its  fertility  seems  To  be  pretty  v,  ell  assured". 
.Hum- hi  mi  13  called  tin)  Lafayette,  and  rovers  ;i  linear  section  of  1,200  feet. 

The  Two  G  Mine,  so  named  from  the  initials  of  Gillett  and  Gaily  its  homer  owners 
extends  smith  from  the  Casket  l.-oij  rL.,:l..  This.  1  Ln--  only  une  of  i'be  ennipnnv's  chums 
yet  thoroughly  developed,  has  been  opened  up  by  means  of  three  tunnels  driven  in 
and  with  the  course  of  the  ore-channel.  These  adits  Bin  ml  vertically  the  ono  abovo 
the  other,  having  been  started  in  tho  croppings  of  the  lode  which  here  stretch  obhuuolv 
rdfrng  the northerly  lace  of  I'rcoipico  Mountain,  i-ims-sing  it  i,(  „;t  elevatm;!  of  anon' 
300  feet  above  the  adjacent  ravine. 

This  exposure  of  the  lode  has  greatly  facilitated  its  exploitation  by  the  means  here 
adopted  ;  tins  scries  ot  tunnels,  r.irb  their  various  connection,  tending  also  to  promote. 
ventilation  and  Iho  ready  exaction  of  the  ores  from  the  mine.  The  lowesl  of  these 
tunnels,  designated  No.  ),  is  ."hSU  feet  long,  while  No.  -2,  the  ne.11  above,  is  r,(iii  i.-.-i  ■  and 
the  uirpcrmosl.  >,,,;;.  is -;n.)  teet  in  lenglh.  Thekiiier  penciralcs  the  lode  al  a  depth 
ol  Ibio-'et  be:  OTjk  Inchest  croppings.  Tunnel  Xo.  2  lies  100  feet  below  \o.  ?„  ami 
tunnel  io.  1  Hv  ieei  below  N"o.  ■.!.  these  adits  being  cor.neeled  l,v  means  of  inelin,-d 
v.inzes  opened  at  suitable  poinls  along  jiiein.  T!ie  material  i.brou"h  which  ihev  a-e 
driven  lias  proved  so  linn  that  timbering  has  been  ic.pnied  a(  onlv  a  few  -pots 

the  principal  ore-bearing  deposits  in  til  is  mine  seen,  io  or,  ur  in'the  form  „f  wri;,.,,; 
shoots  or  chimneys  standing  hetweon  ami  melining  Willi  Hie  walla  of  the  lode  and 
pitching  iowiird  iho  simtbeasf.  The  diinensions  of  these  orr-hodies  are  variable  rati"- 
ing  from  ■!  Io  10  teet  in  thickness  and  from  ;]i.i  (0  CO  f.:et  in  kn-th.  1  !,tv  are  usuabv 
oonneeted  by  seams  of  vein-matter  or  ore,  the  wali-rock  coming  m  occasionally  a'ld 
compreswngthe  laiier  to  a  very  narrow  limit,  and  n!  a  few  spot,  displacing  them  en- 
tirely. In  the  upper  workings  these  eontrae turns  are  more  noiiccahh-,  nearl v  disap- 
pearing m  Ihe  lower  levels  of  1  he  mine.  '  J  * 
In  the  upper  tunnol,No.  3,  some  good  ore  was  encountered  at  intervals  throughout 

Us  entire  length.     At  the  entrance  of  tunnel  Xo.  ■>  the.  vein-n-.tN-r    ,-.in .,1  „  ostl  v 

of  excellent  ore,  showed  a  thickness  of  about  4  feet.  Tifrv  f.V-ei  in  from  iho  month  of 
the  unnol  an  uprise  was  uiado,  which  finally  ran  inio  wall-rock.  Ten  feet  farther 
on  the  ore  came  111  again  rmh  and  heavy,  ami  soeontintied  for  ten  or  twelve  feet,  when 
it  suffered  another  contraction,  aud  for  fifty  foet  on  was  verv  irre-idar,  -irrov.  in-  -,ud 
expandmg  sharply  from  1  to  6  or  7  feet.    Alter  a  farther  advance  of  Yli T  feet  the  ore 
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spread  out  to  a  thickness  of  7  feet— all   high  grade— n  short  stoping  having  been 

carried  up  hero  I  ■:>  jl  height  of'JiH'eot.  From  I  his  point  1ho  ims  held  on  contract iug  and 
expanding  for  a  distance  of  nearly  :inO  feet,  when  a  still  heavior  body  set  in,  which  was 
cross-cat  tor  8  feet  without  arriving  at  its  western  limit.  Stoping  was  carried  up  in  this 
chimney  to  a  great  height  with  out  reaching  its  apex. 

After  holding  its  lateral  proportions  for  2f>  or  :i0  feel,  Ibis  chimney  narrowed  to  i 
feet,  and  20  feet  farther  on  was  cut  off  altogether  by  the  invasion  of  lime-rout  from 
the  east.  Deflecting  the  tunnel  to  the  right  20  feet  curried  il  through  J.liis  obl.ruil- 
ing  iim?s  and  into  another  chimney  of  high-grade  smelting-ore  of  unascertained  thick- 
ness, adrift  6  feet  in  length  having  failed  to  eross-cul  it..  After  penetrating  this  chim- 
ney p.niili  for  ii  distance-of  Id  fool,  work  was  hero  diseouli  tilled,  leaviDg  the  face  of  the 
Luiiaei  in  the  most  promising  body  of  ore  yi:t  opened  up  in  the  mine.  As  the  irregu- 
larities of  the  ore  in  the  tunnel  above  corresponded  with  those  encountered  hero,  it  is 
inferred  that  this  chimney  will  ho  inlersected  by  the  upper  tunnel  when  the  latter 
shall  have  been  advanced  another  150  or  1G0  feet. 

The  first  GO  feet  of  tunnel  No.  1  was  run  outside  of  and  at  a  slight  angle  with  the 
ledge,  A  tier  running  7ij  feel-  the  kilter  was  reached  and  a  shaft  put  down  at  I  ho  point 
of  contaet  toa-dopt-h  of  lit'  feel.  In  Mil-  slial't  a  "hc-et  of  good  carbonate  ore  was  ox- 
posed  varying  from  8  to  20  inches  in  thickness.  The  tunnel  carried  this  sheet  of  ore 
somewhat  enlarged  in  for  a-  further  distance  of  i'J)  or  70  leer,  where  a  winze  was  sunk 
to  the  depth  of  7fi  feet,  lleloro  reaching  this  point  the  Ore  was  stoped  out  nearly  up 
to  the  middle  tunnel,  this  stope  showing  good  ore  on  all  sides. 

One  hundred  and  seven!  v-Iive  feet  beyond  the  first  a-  second  winze  w  as  put  down  to 
the  same  depth  as  the  other,  and  the  two  connected  at  the  bottom  by  a  drift.  Uotii 
of  these  winzes  as  well  ;ia  the  connecting-drift  are  in  ore.  Afterward  tunnel  No.  J. 
was  pushed  ahead  until  it.  had  reached  an  entire  Length  of  3y0  feet.  It  carries  a 
stratum  of  ore  ranging  from  ::  to  s  feet  in  Ihieluie.-s  nearly  all  the  way,  and  ends  in  a 
heavv  body  of  higii;;i'ado.  galena  end  carbonnlo  ores,  being  unques.tiODii.bly  the  same 
in  which  the  nest  tnnncl  above  is  terminated, 

The  drift  at  the  bottom  of  the  two  winzes  mentioned,  and  which  is  denominated  the 
first  love],  has  attained  a  total  length  of  36S  feet.  The  belt  of  ore  along  this  level 
suffers  fewer  laic-rid  cent  rati  ions  thau  anywhere  above,  these  shrinkages  here  amount- 
ing nowhero  to  an  entire  interruption  of  the  vein-matter,  l-'or  three-fourths  of  its 
lem-th  tin!  ore-iii.iai.um  main  tains  on  this  level  an  average  thickness  oi  aboui  fi  fool , 
and  is  uniformly  of  a  good,  much  of  it  of  a  very  high,  grade.  Both  extremities  of  this 
level  are  in  strong  bodies  of  ore ;  commencing  at  the  innermost  winze,  u  sloping  ^'U 
foot  high  has  been  carried  south  for  the  distance  of  nearly  100  feet.  The  fuco  of  this 
Moping  is  everywhere  in  ore. 

The  "second  level,  like  the  tirsl,  is  reached  by  means  ol  two  winzes  each  60  feet  deep 

Silt  down  at  points  in  close  proximity  io  i  Lie  bottoms  of  those  above.  These  I  wo  winzes 
ii.ve  not  as  vet  been  eon netted  In-low,  Do  feet  of  ledge-mull  or  remaining  to  be,  exen.vui.ed 
between  them,  T'roiii  the  most  southerly  a  drift  lias beeu  run  southeast  :l'i  tee:,  making 
a  total  of  drifting  dene  on  this  level  of  1-17  feet,  nearly  the  whole,  of  i;  being  in  good 
ore.  The  ore-bodies  here  are,  in  fact,  much  more  compact,  and  I  ho  walls  of  the  lode 
more  regular  I  ban  in  ihe  upooi'  levels,  pointing  io  a  continued  improvement  in  this 
resneci..'  This,  the  lowest  level  in  the  mine,  has  a  vertical  depth  oi'  :;;■;:'.  feet  beneath 
the  highest  point  of  oroppinga,  being  388  feet  meaanred  on  the  inclination  of  the  lode-. 
The  oiiiire-  lengMi  of  (be  tunnels,  dribs,  shafts,  and  winzes,  exeavared  in  the  "Two 
i'V;  Mire,  amount  in  ilio  aggregate  to  nearly  4,000  linear  feet,  the  established  reserves 
holding,  in  June.  I*?:.,  about  jn.Oili)  tons  of  medium  or  high-grade  milling  and  -smelt- 
ing ore-,  being  enough  to  keep  a  'jM-staiiip  mill  and  two  faimii-es  of  modern  to  eapacity 
employed  at  least  two  rears.  Besides  these  reserves,  there  are  now  about  1,300  tons 
of  oio  lying  in  the  main  bin  and  on  ihe  several  niining-duiiips.  The  whole  of  this  ore. 
both  the  extracted  and  that  standing  in  the  mine,  ought  to  return  an  average  net  yield 
of  f_>0  per  ton.  nud  mav  bo  expected  to  exceed  ihis,  insuring  u  resultant  profit  of 
f.l,ifii.Un;u  at  the  least. 

These  ores  consist  of  two  classes,  the  one  composed  of  the  carbonates  and  the  sulphuref. 
of  lead,  and  the  other  of  Ihe  chloride-  and  fuilphnrets  of  silver,  the  former  ckiss  re- 
quiring reduction  by  smell  iug.  and  the  hitter  by  the  ordinary  mill  process.  These  I  wo 
classes  of  ores  occur  in  the  mine  sometimes  at  points  widely  separated,  and  again  sale. 
by  side:  Ihe  galena  usually  lying  next  the.  loot,  wliiio  the  milling-ores  adhere  io  ihe 
hane/in-f-wall,  these  positions  being  oeoasionuliy  reversed.  Neither  class  of  ores  is 
difficult  of  reduction,  each  being  manageable  by  the  mode,  of  1  rootmeut  especially 
adapted  to  it.  lleing'  without  means  for  handling  them,  the  company  have  removed 
no  more  of  their  milling-ores  than  was  necessary  in  prosecuting  Ihe  work  of  explora- 
tion. In  stoping  and  raising,  only  the  smelting-ores  have  been  extracted  in  quantity. 
The  strike  of 'l!io  Two  <j  'lode,  its  Ix-forn  staled,  is  nearly  northwest  and  southeast, 
or,  to  be  more-  exact,  it.  hears  north  4;i::  west,  and  inclines  toward  the  east  at  an  angle 
of  7iiu.  It  varies  on  the  surface  from  i  to  12  feet  in  1'aiekness,  manifestly  gaining 
strength  ami  svuituclrv  with  depth.    It  is  a  contact-vein  lying  between  a  compact, 
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n  tie  west,  tin  vein-atone  being  com- 

At  a  proparly-.ahai,  ,1  ]„.b,t  ;!  ,„aib  ^vorlei n^-s?:af t  ha*  been  started   having  already 
reached,  dap 1  lb!  ,,„.     Tii,  abaft  eoaf.ib.  th, „„, ,,   .,  a,    l,     "a  a 

lot  IbC  to,,U„..  „,d   lower,,,;,   „,»1    ll„.    „,  |„„ ■  f„,     ,,.„    y,..„,„|n„  „..,.,,.,.    ^     ,      ,.        ,  |  J         ' 

fall    Inl 

u.ce.sary  appendage.,  aad  1,  pro„.„„,d  bT  „  suitable  baUdm,?  1 ,.  ™  ,Tl  ■ /■  i ■  ■-  . V  1 1  • 
m?B?rtlll»Ph,„tnl,eSyfa0f",'l•*,,•1  'l""*  «tb.o»f„mg.b.  l»w,r  .™,"f!E. 
mine  will  be  laaayht  la  tao  sar,ao„.     AL  a   be,, lb  „f  laa  ibet   a  I  ah,  .hall  a  brill  |,H 

.nt  lowest  let  el..!,,,,,,!  flow  ,L„  ,T„ppi,..,.  J,  lb,.  Jiao  ■„',,„„„„„„  ,...,. 
prooaoiy  not  lor  wme  li.tie   f.o  cm,,.,     At   tin;  moil!  Ii  .,l    tiif     «,v,-.t  t.i'mel  a  canarioiiH 

'"  ,  "':I  '<  '!^  '''''bbbyh',,, ban,,,  lb, ,eo,epaay'saall  aab  the  alter  obe-thirddf 
a  able  ,  ,  ,ea,,t  h   loaba.a  la  Ilia  ha  ,„„„a.    Xhroasl    iheaia,., a    , ,  ,,,a-w,,ys  the  ores 

abaa^rtb"™1'  '"' "'  ' '    "   '""     '  :""'       ""        ".J,    n  „  ,   ". 

jeet.5!  proeesses  and  haudlfag.  to  which  tbo  ore,  are  further  >»" 

At  a  poiat  a  little  belev,  aad  aeitvenieut  to  their  aatite  group  of  aiioea  the  oota 

panyh,,eraol„la,s„,..la,alb,a,,,.e  aaaabi,  ,„'  „„„„„.  ,|„,„,..|,  '■  :,  „,  ~„  i,',.,L'„f  "a 
KS'  a,!,",".'."  iVV"'   """l"1'1';  "laba.taaial,  t,i,.',.|.|,i;,, 1  with  caleiaibg, 

essasisssif"*"  w,,":,' ,ta  "~*~»  d-=»  r«»»e  "p  -" 

aaAianJaTli''T'Ul  °n  .tL,e  °PbOBitB  sal"  of  the  cation,  aad  a  little  lower  down,  a  20- 

»>..  tip  nab  ha.  beau  err,,,,,!.     !,„,  „„„  „r  thi,  „,,,„„,,  „  ,.--,„,,      ,.  „  ■  » 

"  .  at- o\ery  twenty-four  hours.  Tbia  ball  has  baaa  phaaaal  aad  ..,,.,,, ,, |  ,vi,|, 
-p..  iiJaaaaaaab.  ,„„„„,„,.!„,,  l,bb, ■  and  ..Cbribg  t  b„  „,!,„.., IdeafflSS^S 

,.'    '  "  Mr '  <<  "    "'*'  I'l'Painbal  calabash,,,,  aba  „l  the  baal  ia  (bubal  Nevada 

1  rot,  a  a,,,,,,  „,  >,,,„,,,  „,„.„,,  ,,„  „„,  ,  h,„  „„„  rf         ml".,,  , J* com. 

paaj  la,  bud  down  J.,,,,1,  ma, eoadaetiag  a  How  of  aearlv  3  tubal  ,„'  a  at  r     , 

thereduetiou-worts,  wbeto  aa  m,at,  of  it  an  ,aav  l,„  , bred  a.ai'l  la  aa tad    ,   1 a-  . 

■  run  rt.il  ,.n  ,iJiM,.\fii..-,.-,:,-,ini,,;:ii,:iil^  the  rom  n.i.iv  -  tur.|„,.(.       i„  ,,,.,...,.  T(J  ,..,..,.,  ,.,,.,,,  , 

s  sSpf i.tti:  si". "  "■  ~,T'  ™"°™  ™'a  "°a ""»«" = v.ob  .~a 

.  b-  ,  ■  ,:        1  ;    '  '"Tins  a  to  ,.„,„  ,p,„,  „!„„„,  p  is  „,„,,„,.,„,  aadergroand 

ailajaaa   pa    |  aaat  at  ,b  I ,  v,aaa  ,  ba  arvarai  l.araa  at  1  |,|,ar.  baa,  ,■„:    , | br'l'vl,, 

.„  lb  .ap|,la„l  alant;  tba  radio.     Tl,„  iroa   p,|„,  I  laaaa"     ,  blab  ir  a  . .  ,     -,  „        as    , 

,,        rll  ,  tatd.ef.bo.gh.oftr.bSg.ft.'.'.'S 

.£e,b,E,   wlial 

.:?p°y  o".«M  never-fblbng,  tb.  borap.ay  will  alwayaeojay  ,  f„U  aad  ataad; 

rarSaMb"™  *"  ""  fo">8 ™..  *"•  Tybo  Coaaolidated  Mlolag  Cbbtpapy  hM  raaplp 
ES3Tr','"f'"",?U"1    Ito>al,ba,,.:.,,„;„,„a'„,ifao™,"5| 

;"r     ■'    „    I   I  b«ln.|„,a-a„vb,;    a..„y-alli„, a    aa,l    abapa,    aiib    lathi .,    f.„. 

,,,,,„,,  ,  b     ,      lor,  ,„  nt,   l         wort, 

b^oa'aab  ,\  '',apa,_,  ,a  bava  baab  pa;  ap  i  abib  all  a,  aahal  a,|a.baa.,f  ,„„,,,,  aaal 
baa,  a,„l  albar  malarial  bave  baan  prbvided.  The  tolal  aiaaaai  at  ,,„■„,  ,,,,,  all  ■ 
by  Ibe  aaaipaay  bare  ia  tbo  parabaae  af  miaes  aad  alaar  ,„  ,„.,,  ,4    ,,   ,      ,',  , 

wb.Torwb™b,'Ie  "  "TT"  'f"eW"h'  ■m°mM  S "hofaS.  ra'orlbOaK   L 

1.1        a  I        '!         "'"-"='",    1„1  ,  1         I       I  I 

the  thorobgh  deyalopaiaat  of  the  property  aod  addibg  to  its  prospective  value. 

From  Mr.  M.  D.  Howell,  the  superintendent  of  the  mine  and  works,  I 
lave,  st  the  end  of  the  year,  the  information  that  the  developments  of 
the  mine  from  June  to  the  date  of  writing  have  all  been  favorable,  all 
the  workings  being  in  ore,  of  which  enongh  was  in  sight  to  run  the 
works  daring  the  coming  year.  The  product  cltitii,.-  l»7,i  is  givi  ' 
the  annexed  statement. 
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CONDITION    OF    THE    MIKING    INDUSTRY — NEVADA. 
Furnace  and  bullion  journal,  January  1  to  December  31,  1675. 
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Reveille  district,  formerly  well  known  on  account  of  its  rich  bat 
■'pockety"  mineral  deposits,  after  having  lain  idle  for  several  years, 
has  again  shown  some  life,  of  which  the  developments  in  the  Gila  mine 
were  the  main  cause.  On  this  mine  I  have  obtained  the  following  full 
report  of  Mr.  H.  Degroot,  of  San  Francisco : 


Thin  miiifi  is  situate  in  the  Reveille  district.  Xvo  County,  State  of  Nevada,  m  a  south- 
erly direel.ion  from  the  town  of  Eureka.  The  lode  on  which  the  (bia  claim  is  looiiled 
courses  along  the  easterly  Blope  of  Hip  Kcveille  Mountains  ill  a  generally  north  and 
south  direction.  It  consists  of  a  well-denned  belt  of  quartzile,  ranch  of  it  nearly  pure 
quartz,  being  composed  of  70  or  80  per  cent,  of  silica  and  highly  crystallized.  Thin 
quartzite  has  an  average  thickness  of  150  feet,  inclines  to  the  east  at  an  angle  of  60°, 
and  is  inclosed  between  porphyry  on  the  eaat  and  a  sieiiiiii:  formation  umi  porphyry  on 
iln;  west,  the  vein-matter  of  the  lode  being  separated  from  the  country-rock  by  the 
usual  eta  r  pun  i  tigs.  Abunt  .Ouu  l'erf  in  i he  west  of  the  lode  a  lime- rock  comes  in,  and 
overlying  the  other  formations  extends  thence  to  the  top  of  the  mountain. 
"  Till;  Gila  location  embraces  1,200  linear  feet,  running  with  the  course  of  the  ledge. 
A  deep  ravine  milking  dov.-n  the  easterly  slope  of  Reveillo  Mountain  cuts  across  llo 
i-liiiiu  near  its  con  I  or,  while  a  heavy  dike  of  porphyry,  having  an  easterly  and  westerly 
trend,  covers  up  its  southerly  extremity  for  a  distaneo  of  several  hundred  feet. 
i  The  lode  can  ho  traced  north  by  an  almost  continuous  line  of  oroppinga,  in  places 
very  bold,  for  nearly  two  miles.  Concealed  for  a  space  of  y.uOO  feet  under  thin  super- 
imposed mass  Of  porphyry  tho  croppiugs  ro-appca'r  at  its  further  edge,  and  bearing 
thence  sonlhoasr,  can  in;  followed  for  a  imvz  ilislaiice  in  tnsit  direet.ion. 
;  .  Upon  this  ground,  though  an  early  location,  but  little  exploratory  wori  had  been 
done  prior  to  Jauu;irv  LisL  The  former  owneis.  having  made  some  slight  surface-ex- 
cavations in  the  quart/ire  without  obtaining  any  very  encouraging  show  of  ore,  ceased 
operations  and  the  claim  was  suffered  to  lie  for  several  years  I  hereafter  with  only  this 
small  amount  of  prospecl  Lng  done  upon  it.  Having  come  into  the  hands  of  now  own- 
ers during  the  early  part  of  the  present  year,  work  was  resumed  on  the  southerly  sido 
of  the  ravine  mentioned,  at  a  point  on  the  lode  where  some  faint  traces  of  float-min- 
eral indicated  ike.  existence  of  ore  beneath.  Within  a  fuoh  of  the  surface,  and  covered 
only  by  the  remains  of  i  lie  disintegrated  ore-shoot,  intermixed  witli  the  debris  washed 
in  from  above,  a  horizontal  layer  of  the,  carbonate  of  lead  and  chloride  o£  silver  was 
out  info.  Starting  at  I  Ins  spot  a  I  uiini'L  has  been  driven  south  into  tho  vein  80  feet,  its 
inner  extremity  being  about  Lli)  feet  below  the  snrfiuso.  Though  of  variable  thickness 
along  this  tunnel  the  ore-Bfleet  proved  to  be  continuous,  some  80  tons  of  rich  carbon- 
ates and  chlorides  having  been  extracted  therefrom.  The  flat-King  stratum  of  ore 
first  struck  was  followed  west  3o  feet  without  compassing  its  limit  in  I  hat  dircchon. 
It  varied  in  thickness  from  three  to  five  feet  and  yielded  a  large  amount  of  superior 
ore  ;  a  portion  of  which  having  been  reduced  by  smelting  returned  over  $300  per  ton. 
On  the  east  this  stratum  commenced  lo  pilch  near  tho  line  of  the  tunnel,  at  which 
point  a  winze,  designated  No.  1,  has  been  put  down  to  a  depth  of  ".ii  feel.  Ibis  wni/.o 
carried  ore  nearly  all  tho  way  down,  tho  porphyry  coming  in  and  euuing  it  off  almost 
wholly  at  the  bottom. 
12  M 
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Thirty  feet  farther  in  anil  10  feet  from  the  end  tif  the  tunnel  another  winze,  No,  2, 
has  been  sunk  to  the  siroi-  depth  as  No.  1.  This  winze  is  in  tine  nc  throughout,  the 
Btratum  being  from  ;i  to  5  feet  in  1  iiiikm-n:.  A  small  n.ir-drift  connecting  these  iivi; 
winzes  al  tin;  bottom  r.ra.ver-es  a  channel  riii;1  :i i :i in;;  streaks  aial  bunches,  but  not  an 
uninterrupted  bony  of  ore.  From  the  boitnni  of  winze  No.  ;i  ;i  drift  has  been  earned 
forward  -HI  fee-t,  running  al!  tho  way  through  and  ending  in  li  I}^I  i-ir:-;i  ilo  ore.  Ill  is  bode 
having  an  average  ikiekiess  of  about  4  leer.  From  this  did t,  termed  level  No.  1,  a 
eloping  has  been  raised  t  j  Ihe  l.minol  above,  all  (lift  way  in  ore.  The  time  of  this 
chimney,  opening  south,  i.,  manifestly  shaping  for  increased  strength  and  i: i: i ; tui eir-s 
in  that  direction. 

From  level  No.  1,  and  at  a  point  about  ?,b  feet  from  its  southerly  terminus,  winze 
No.  3  has  been  opened  to  a  depth  of  CO  feet,  connecting  with  level  No.  a  at  iis  bottom. 
It  is  all  the  way  in  ore,  the  shoot  along  it  varying '  iVoin  2  In  3  feet  in  thickness. 
Through  thbs  winze  all  the  ore  a  Sieve  will  lie  sent  down  to  len  1  No.  3.  where  it  will  be 
loaded,  on  cars  and  passed  out  through  the  lower  tunnel,  now  completed  and  traversal 
by  an  iron-railed  tratn-way. 

At  a  point  about  60  feet  below  level  No.  I,  and  100  feet  below  I  he  highest  croppings, 
a  tunnel  was  started  against  the  easterly  slope  of  the  hill  and  driven  v,e-l  ai,  rijht 
angles  with  the  course  of  the  lode,  which  it  reached  at  a  distance  of  11-J  feet  from'  iis 
mouth.  At  the  point  of  intersection  a  body  of  superior  ore  from  3  to  ■!  feet  in  thick- 
ness was  cut  into.     A  drift,  level  No.  2,  runs  south  from  the  tunnel,  carries  this  body 

of  ore  on  '10  feet,  where  it  nan .  i..-.-,.  >~   ..   i1  .-.-   ;....i...  ■        *  .. .  ..  ■  -  -  -  ■  -  f :....,  i. :..  . 

5  or  <>  feet,  it  again  expands  ...  .  

tending  to  widen  as  the  drift  is  being  advanei'd. 

About  15  feet  from  tho  southerly  end  of  this  drift  a  winze,  No.  A,  is  being  sunk, 
having  reached  at  this  time  a  depth  of  10  or  12  feet.  This  winze  is  going  down  iu  a 
four- foot  stratum  of  oro  of  the  beet  quality  yet  uncovered.  .Some  of  this  ore  is  so 
highly  snlpburcted  Unit  it  will  require  to  be  roasted  hrl'nre  it  e.an  In:  worked  with  any 
considerable  degree  of  closeness.  A  drift  extending  north  10  feet  from  the  lower  tun- 
nel shows  the  ore-body  cut  into  by  the  latter  to  diminish  and  mix  up  with  porphyrv 
and  barren  vein-matter  in  that  direction. 

At  apoiut  about  175  feet  north  from,  the  entrance  to  tho  lower  tunnel  the  Kinking 
of  amain  working-shaft  has  been  commenced  and  will  he  prosecuted  with  all  practi- 
cable expedition,  This  Shaft  it  is  calculated  will  intersect  the  ledge  at  a  denth  of 
£86  feet,  and  very  near  the  center  of  the  claim.  When  down  about  1U0  feet,  wliere  it 
is  expected  thai,  a  good  deal  of  water  will  be  encountered,  steam  hoisting  and  pump, 
ing  gear  will  be  added.  From  this  shaft,  which  will  he  put  down  to  Ihe  lode  in  about, 
sixty  days,  drifts  will  he  run  off  at  mi  table  inierval.-s  to  the  lode  for  the  purpose  of 
ascertaining  its  pitch  and  the  character  of  1  he  ore-bodies. 

The  ores  extracted  from  the  Gila  Mine  have  been  nearly  all  reduced  at  the  com- 
pany's 10-stamp  mill,  a  structure  well  nullified  with  amakmnin!  i;ig  apparatus  and  I'm 
ordinary  equipments  necessary  in  an  establishment  of  this  kind.  When  built,  this 
mill  was  located  on  tho  westerly  side  of  Reveille  Mountain,  at  the  only  point  where, 
as  was  then  supposed,  sufficient  water  for  its  use  could  he  obtained.  It  has  capacity 
ample  for  the  present  requirements  of  the  mine,  and  will  probably  answer  every  pur- 
pose nn  111  such  time  as  inoro  extensive  ore- developments  shall  have  been  made.  When 
:i  demand  for  enlarged  nulling  facilities  shall  arise,  the  proper  point  at  which  to  erect 
the  new  mJl  wilt  be  a  little  below  ihe  mouth  of  the  working-shaft  now  being  put, 
down,  and  to  which  the  ore-cars  could  bo  run,  thereby  avoiding  rcuaedling  and  saving 
wagon-  transportati  on . 

Tho  ores  of  the  Gila  Mine  have  heretofore  been  decomposed  ones,  usually  chloride  of  sil- 
ver and  the  carbonate  of  lead,  with  a  small  percentage  of  antimonial  and  a  consideralde 
quantity  of  sulphureted  ores,  Uielailer  inorcasinjrin  the  lower  workings  of  tne mine  at  a 
rale  that  will  necessitate- the-  curly  erection  of  a  furnace  lor  1  heir  ehloridizatio:!.  Mixed 
wi(h  these  varieties  of  ore  occurs  a  trifling  amount  of  irnn,  topper,  and  arsenical  pyrites, 
galena,  black  oxide  of  manganese,  cale-spar,  talc,  &c.  The  ores  are  unii'nnaiv  of 
high  grail.',  I  lie  ip'untity  redueed  tinder  the  present  administration  to  Juno  :>:>,  J-'i" ,'.'■. 
till!  tons,  having  yielded  at  the.  rate  of  §a46.i)3  per  Ion.  Some  small  lots  of  assorted 
ore  previously  worked  went  much  higher,  running  from  .~:-:\!f>  to  t-voo  per  Ion.  As  the 
quality  of  the  ores  Iiere  seems  to  improve  with  depth,  Ihe  future  promises  a  higher 
working  average  than  lias  yet  been  attained.  Since  adopting  dry -crushing,  ihe  ore 
has  been  milled  up  to  80  per  cent,  of  the  pulp-assay,  over  .--bb  of  evei'v  ton  of  ore  being 
still  left  in  the  tailings,  which  are,  of  course,  pre-ei'ved  for  future  treatment.  With 
roasting,  from  30  to  04  per  cent,  of  the  silver  contained  in  the  sulphureted  ore  could 
be  saved.  Nearly  everything  extracted  from  this  mine  is  sent  to  the  mill,  not  more 
than  1  or  5  per  cent,  of  the  whole  being  rejected.  Tho  bullion  tareed  out  runs  gener- 
ally from  .5)15  to  .955,  some  of  it  going  a.s  high  as  .5.-11  iu  fineness. 

Start  ing  up  ihe  niiil  in  lie1  latter  part  of  March,  a  run  was  made  on  IS  loos  of  ore. 
when  it  became  evident  that   a  chang";   from  wet   to  dry  crushing  would  have  fo  ho 
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made.  In  effecting  this  change  the  most  of  the  month  of  April  was  consumed,  the 
mill  remaining  idle  meantime.  During  the  mouth  of  May  the  mill  ran  without  inler- 
ruption,  tnrning  out  $Ti,'.i67  in  bnllion,  ;ui  anionm  thai  "ill  he  ni-:ir!y  equaled  in  June, 
it  being  estimated  that  five  days  will  ho  lost  in  this  iuoul.li,  cnused  by  stoppages  for 
replacingold  with  new  bearings,  cleaning  up,  &c. 

Work  is  now  beins;  f=  1 1 ■ : n I i L y  and  vigorously  prosecuted  in  1.1ns  st.opes  raised  from 
levels  1  mid  ■',  us  well  us;  nt  this  suiitlieriy  evtr'enui  irs  of  both  ;  also  in  wmzo  No.  4  and 
upon  tho  main  work  ins;  hIihI'i.  ;  1  ins  business  of  exploration  !.)L'iii<r  every  w  hens  pushed 
simultaneously  with  Unit  oi  oic-cxt.ru et.ion.  liy  the  observance  of  tliis  prudent  |ioiii:y, 
ample  provision  will  have  been  made  I'or  ilns  pnnipin^  mid  hoisrin;;  service  by  tint 
time  it  will  come  iiiio  reoaisil  ion,  while  fresh  reserves  will  lie  opened  up  more  rapidly 
than  those  already  established  will  be  exhausted. 

The  Gila  Mine  has  now  been  explored  to  a  vertical  depth  of  130  feet ;  the  amount  of 
■--■'   --'■'■' '  '         '  ""'"TS-cuts,  and  stopm^s  amounting  to "2,600 

lilling  the  ore  amounts  here  to  ahont 

At  the  time  of  the  visit  of  Mr.  Degroot  the  active  history  of  the  Gila 
dated  back  only  five  months.  Yet  results  bad  been  attained  which  in 
most  other  cases  would  have  taken  years  to  bring  about. 

During  the  latter  part  of  the  year  the  Gila  continued  to  produce  con- 
siderable bnllion,  as  may  be  seen  in  the  report  of  the  State  controller, 
given  elsewhere  in  this  volume. 

EUREKA  COUNTY. 

The  principal  district  of  this  county,  that  of  Eureka,  has  continued 
to  yield  argentiferous-lead  ores  freely.  The  Eureka  and  Palisade  Rail- 
road having  been  finished  in  the  last  quarter  of  the  year,  the  camp  is 
now  better  situated  for  transportation  than  it  ever  was  before,  and  it  is 
now  possible  to  bring  fuel  for  smelting  from  a  distance  cheaper  than  it 
can  be  furnished  by  the  district  itself.  During  the  year  past,  however, 
very  little  coke  has  been  used  except  by  the  Richmond  Company. 

In  the  early  part  of  the  year,  the  Eureka  Consolidated  Company 
struck  in  its  seventh  and  eighth  levels  a  body  of  high-grade  lead-ores, 
which  created  at  the  time  considerable  excitement  in  the  San  Francisco 
stock-market.  A  very  extensive  caving  of  the  soft  ore  and  gangue 
(brown  oxide  of  iron)  soon  after  destroyed  the  usefulness  of  the  discov- 
ery, since  ore  and  gangue  had  become  so  mixed  as  to  lower  the  grade  of 
the  former  too  much  to  permit  much  profit  in  extracting  and  treating  it. 
Yet  the  furnaces  of  the  company  were  employed  actively  during  the 
greater  part  of  the  year.  According  to  a  statement  kindly  furnished 
me  at  the  end  of  tho  year,  the  total  amount  of  bullion  produced  was 
11,093,169  pounds,  valued  at  $1,809,302.04.  No  annual  report  has  been 
published  by  tho  company,  and  further  information  than  the  above  has 
been  refused.  My  deputy,  Mr.  Eilers,  having  visited  the  mine  shortly 
after  the  occurrence  of  tho  above-mentioned  cave,  when  the  extent  of 
the  so-ealled  "  bonanza  "  could  not  be  estimated,  although  the  exposure 
of  good  ore  could  be  viewed  at  several  points,  I  can  only  say  that  the 
rich  ore-body  seemed  at  that  time  to  extend  vertically  from  a  point 
a  little  below  tho  sixth  level  to  the  eighth,  while  its  horizontal  extent  in 
the  seventh  level  was  not  over  80  feet,  and  in  the  eighth  level  only 
strings  of  rich  ore  in  the  brown  iron-ore,  from  a  few  inches  to  several 
feet  wide,  had  so  far  been  found. 

With  data  in  regard  to  the  production  of  the  Richmond  Mining  Com- 
pany I  have  been  kindly  supplied  by  Mr.  O.  H.  Hahn,  who  has  for  years 
been  one  of  the  most  highly  valued  contributors  to  my  reports.    The  fol- 
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lowing  table  is  taken  from  the  records  of  the  smelting- works,  except  the 
figures  for  the  lust  week  in  December,  which  are  estimated  : 
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Gross  value  of  lead  in  ore,  at  $ 
Gross  value  of  silver  in  ore .  - . 
Gross  value  of  gold  in  ore 


3  per  ton 84S3,  039.  00 

DSC,  755.  fly 

703,189.51 


Total  value  lead,  silver,  and  gold  i 


Gross  value  of  lead  in  bullion 382, 108.  40 

Gross  value  of  silver  iu  bullion 905,917.10 

Gross  value  of  gold  in  bullion 572,  281. 30 


1,  SCO,  309.  92 

About  84  per  cent,  of  this  is  net. 

Losses,  lead,  20.9  per  cent.;  silver,  8.19  per  cent.;  gold,  18.48  per  cent. 

The  ore  is  smelted  with  an  addition  of  from  7  to  10  per  cent,  of  quartz 
and  20  to  25  per  cent,  of  slag. 

Consumption  of  fuel,  40  bushels  of  coal,  (without  waste,)  or  its  equiv- 
alent in  value  in  coke  per  ton  of  ore. 

Cost  of  extraction,  hauling,  and  reducing  the  ore  and  purchasing  of 
outside  ores,  $39. 

Number  of  furnaces :  3  of  a  capacity  of  40  tons  of  ore  each,  with 
9  tuyeres;  1  water-jacket  furnace  of  the  Kast  pattern,  with  C  tuyeres, 
running  through  from  12  to  18  tons  of  ore  per  24  hours ;  and  1  other 
water-jackec  of  larger  size  building. 

Auxiliary  plant:  1  steam-engine,  22  and  34  inch  cylinder,  making  42 
revolutions  per  minute;  3  boilers;  1  Knowles  steam-pump;  2  Cameron 
steam-pumps ;  3  Sturtevant  blowers,  No.  8,  making  2,000  revolutions  per 
minute;  1  Eoot  blower,  No.  6,  making  110  revolutions  per  minutej  1 
Blake  crusher ;  1  Howland  grinder,  and  1  "Wagner  grist-mill. 

The  cause  of  the  above  enormous  loss  of  gold  has  not  been  ascertained 
sufficiently;  it  is  supposed  to  be  in  consequence  of  fine  particles  of 
metallic  gold  distributed  through  the  ore  escaping  out  of  the  furnace- 
chimneys.  The  flue-dust  is  worked  over  in  a  very  crude  manner,  by 
mixing  it  with  20  per  cent,  of  clay  in  the  form  of  a  thick  paste,  and  then 


)yGoogIe 


CONDITION    OF   THE   MINING    INDUSTRY NEVADA.  181 

throwing  it  wet  into  the  furnaces  along  with  the  ore.  Besides  the  inju- 
rious effect  of  the  clay,  this  method  is  objectionable  ou  other  grounds. 
The  use  of  coke  has  not  proved  financially  economical.  It  costs  about 
$60  a  ton  at  the  works,  which  would  be  equal  in  cost  to  200  bushels  of 
charcoal ;  the  metallurgical  effect  is  not  in  this  proportion.  It  can  be 
used  only  in  admixture  with  one-half  of  charcoal,  by  weight,  as  the  ore 
is  principally  pulverulent  and  packs  so  tight  that  the  blast  cannot  pen- 
etrate the  coke.  The  coke  is  charged  from  the  center  forward,  but  has 
a  bad  mechanical  effect  on  the  fnrnace- walls,  which  have  to  bo  repaired 
every  day.  The  water-jacket  furnace,  a  modification  (not  improvement) 
of  the  excellent  Kast  furnace,  was  built  with  a  view  to  avoid  these 
costly  repairs,  but  has  proved  an  economical  failure  thus  far.  Its  con- 
sumption of  fuel  is  56  bushels  per  ton,  and  the  mechanical  volatiliza- 
tion or  formation  of  dust  seems  to  surpass  that  of  the  furnaces  of  the 
old  pattern.  To  judge  by  the  consumption  of  charcoal  alone,  the  Rich- 
mond furnaces  seem  to  be  the  worst-constructed  ones  of  the  district,  the 
K.  K.  furnaces  using  31.4  bushels  coal  per  ton,  Eureka  32  bushels,  aud 
Atlas  34  bushels. 

The  refinery  plant  of  the  company  consists  of  1  boiler,  V,  sets  <>l  crys- 
tallizes, (a  set  comprising  1  melting-pot  and  1  crystallizing- pot,  and  3 
steam-cranes  serving  this  apparatus;)  2  softening-furnaces,  holding 
about  35  tons  of  bullion  each ;  5  Welsh  cupelling-furnaces ;  1  dross  and 
litharge  reducing-furnace,  and  1  kiln  for  burning  bones.  The  crystal- 
lizers  are  provided  with  hoods,  leading  into  condensing  chambers,  for  the 
saving  of  oxides.  . 

The  process  is  Lucien  Bozan's  modification  of  the  Pattmson,  de- 
scribed in  the  Annate  dc*  Mine*,  tome  iii,  livr.  2,  de  1873,  and  requires 
here  10  operations  to  obtain  rich  lead  on  the  one  hand  and  market-lead 
ou  the  other.  The  gold  disappears  from  the  latter  only  after  the  eighth 
operation.  The  lead  to  be  treated  must  be  pretty  well  freed  from  ar- 
senic, otherwise  the  crystals  run  out  with  the  rich  lead.  It  takes  48 
hoars  to  soften  35  tons,  which  yield  about  11£  per  cent,  of  dross.  The 
refinery  is  only  running  at  half  capacity,  one-half  of  the  calcined  bullion 
being  shipped  to  Omaha.  The  reported  cost  of  separation  is  $20.42  per 
ton  of  lead.  , 

The  Atlas  Mining  and  Smelting  Company,  formerly  the  Ruby  Con- 
solidated, owns,  in  addition  to  the  mines  named  in  former  reports,  the 
Atlas  mine,  which  is  the  northerly  extension  of  the  Danderberg.  The 
ores  treated  by  the  company  during  the  year  came  mostly  from  the 
northern  portion  of  the  Dunderberg,  in  the  200, 300,  and  400  foot  levels. 
A  small  portion  was  taken  from  the  Pleiades,  the  ore  being  poor  and 
the  deposit  soon  exhausted.  The  500-foot  level  in  the  Dunderberg  is 
opened,  running  for  470  feet  along  a  clay  wall,  but  up  to  the  time  of  Mr. 
Eilers's  visit,  in  September,  no  ore  had  been  struck,  and  the  company 
was  then  running  a  drift  from  the  400-foot  level  across  a  stratum  of 
shale,  from  200  to  300  feet  thick,  in  an  easterly  direction,  in  the  hope  of 
finding  contact -deposits  of  ore  between  the  shale  and  limestone  on  the 
farther  side  of  the  shale.  There  is  the  more  ground  for  this  hope,  as 
the  limestone  eroppings  above  are  strongly  impregnated  with  oxide  of 
iron.  It  is  contemplated  to  sink  a  vertical  shaft  in  the  new  Atlas 
ground,  ou  the  north  slope  of  the  Dunderberg  hill,  and  to  remove  the 
present  hoisting-works  at  the  incline  to  this  shaft,  from  which  the  whole 
mine  can  be  worked  more  economically  than  at  present,  because  aM  the 
ore-bodies  seem  to  lie  in  this  direction.  The  company  has  bought  all 
the  custom-ores  it  could  get  during  the  year  at  the  following  prices : 
For  ores  assaying    50  dollars  per  ton,  16  per  cent,  of  value. 
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For  ores  assaying  60  dollars  per  ton,  25  per  cent,  of  valu 
For  ores  assaying  70  dollars  per  ton,  35  per  cent,  of  valu 
For  ores  assaying  SO  dollars  per  ton,  43  per  cent,  of  valu 
For  ores  assaying  90  dollars  per  ton,  45  per  cent,  of  valu 
For  ores  assaying  100  dollars  per  ton,  50  per  cent,  of  vain 
For  ores  assaying  150  dollars  per  ton,  55  per  cent,  of  valu 
For  ores  assaying  200  dollars  per  ton,  58  per  cent,  of  valu 
For  ores  assaying  225  dollars  per  ton,  60  per  cent,  of  valu 
For  ores  assaying  250  dollars  per  ton,  62  per  cent,  of  valu 
For  ores  assaying  300  dollars  per  ton,  63  per  cent,  of  valu 
For  higher  grade  ores,  rates  were  establised  by  special  agreement. 
Lead,  over  20  per  cent,  was  paid  for  at  tlie  rate  of  40  cents  a  unit. 

As  in  former  years,  Mr.  O.  H.  Hahn  has  furnished  me  full  data  in  re- 
gard to  the  company'.-i  smelting  operations. 

Average  assays  per  ion. 
Atlas  fine  ore: 

Silver 17.9(H)  oz.  =  $23  23 

Gold 1.235  oz.  =   25  53 


Lead,  22.0  per  cent. 
Atlas  coarse  ore : 

Silver 29.050  c.v..  ■ 

Gold 1.187  oz.; 


Lead,  30. G  per  cent. 

Average  of  Atlas  ore : 

Silver 23.400  oz.  = 

Gold 1.214  oz.= 

Lead,  26.32  per  cent. 
Purchased  ores : 

Silver - 4-0.780  ok.  = 

Gold 1.000  oz.  = 


Lead,  19.58  per  cent. 

Atlas  and  purchased" ores: 

Silver 24.310  ok.  = 

Gold 1-20C  oz.  = 


55  34 

6  436 

2  067 

85.03 


Lead,  26.0S  per  cent. ;  moisture,  5.9  per  cent. 
Average  contents  of  bullion  produced : 

Silver 

Gold 


103.310  oz.  = 
5.499  oz.  = 


133  57 
113  67 
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Cordcn 

sofa, 

ATLAS  MINING  AND   SMELTING  COMPAl. 

s  smelted  during  the  year  1875,  according  t 

the  weekly  assays. 

Description  of  ore. 

TonBnforo, 

Tons  of  ore, 

Tons  of  lead 

Ooi 

ftea  of  silrcr 

Ounces  of  goli! 

Alia*  S       re 

i§y'$ 

i5£ 

44.030 

58,  T3fi.  60 
S4.197.  18 

4.  oar.  oi  j 

0,  729.  6 

6,33*44 

1,651.614  |            154,138.85 

7, 94  L  303 

Content*  o/  tuition  produced. 


Bomber  of  bara  made. 

Weight  of  bullion 
ia  pounds. 

'•"SMff- 

Ounces  of  sold 
ia  bullion. 

bullion  in  gold 

Leaa  bullion  purchased..       US 

a,  698,  513 

m' oil:  el 

7,  203,  394  1              $324,  335  SO 
3=1  OHO                       1,286  40 

30,™ 

•*  SILTS! 

134,939.95 

T,  18L304  1                324,0)9  40 

Relation  bdneen  contents  and  produulio 


|     Tons  lend. 

o._„u. 

Sav£™i™:::::":::::::::::::::::::::::::::     !:£S 

S;S:S 

7, 841. 503 

a-^i.;:-:::::::::::::::::::::::       "SB" 

19, 3*9. 70 

■"ttosf 

The  average  assay  of  speiss  produced  during  the  year  was : 

Silver,  15.09  ounces $19  51 

Gold,  0.815    ounces , 16  8G 

36  37 

And  of  slag : 

Silver,  0.5  ounces - $0  60 

Gold,  trace. 

Lead,  2.;JS  per  eent. 

The  K.  K.  Consolidated  Mine  has  been  worked  throughout  the  year, 
at  times  with  very  flattering  prospects  for  the  future.  The  filth  level 
from  the  vertical  main  shaft,  on  which  there  are  splendid  hoisting-works, 
has  reached  the  main  ore-channel  of  Ruby  Hill,  and  a  considerable 
quantity  of  good  ore  has  been  found,  though  most  of  the  ore  is  still  of 
low  grade,  as  heretofore.  Mr.  W.  S.  Keys,  the  superintendent,  reports 
the  following  yield  for  the  year  1870  : 


Month. 

Ore   re- 

Bullion 

— 

(KiMandsi! 

1. 230 

Bars. 

883 

t,m 

3,104 

i  ■'.tin  Us. 

■j.-.:<;i.i;.. 

SI  4,  800  M 

4, 670J 

..Google 
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The  value  of  tbe  lead  at  $80  per  ton,  $50,120,  added  to  the  above, 
gives  the  total  yield  of  the  mine  for  1875  as  $216,121. 

Of  the  other  mines  worked  in  the  district  during  the  year,  none  have 
reached  results  worthy  of  special  mention.  Their  product  is  included 
in  the  returns  of  the  Richmond  and  Atlas  Smelting  Companies,  but  can- 
not be  separately  ascertained.  At  the  end  of  the  year  none  of  the  prin- 
cipal mines  of  the  district  was  in  very  good  condition,  though  all  of 
them  had  fair  amounts  of  ore  in  sight.  The  prospects  for  the  near 
future  of  the  Richmond  Mine,  in  particular,  were  considered  less  favor- 
able than  heretofore.  . 

HUMBOLDT   COUNTY. 

For  data  ou  the  mining  industry  of  this  county  I  am,  as  in  former 
years,  indebted  to  Mr.  D.  Yan  Lennep,  M.  E ,  now  of  Winnemucca, 
Nev. 

In  taking  a  retrospective  view  of  the  mining  interests  of  Humboldt 
County,  onocannot  but  feel  that  the  final  results  of  several  miniug  and 
reducing  enterprises,  promising  well  at  the  beginning  of  the  year,  are 
very  discouraging  at  the  close,  tbe  stringency  iu  the  money-market 
aggravating  the  gloomy  aspect  of  affairs. 

This  year,  as  heretofore,  abandoned  mills  attest  to  the  folly  of  hasten- 
ing to  build  works  for  the  reduction  of  ore  before  a  steady  and  ade- 
quate supply  has  been  assured.  On  the  other  hand,  many  enterprises 
have  been  hindered  or  ruined  by  the  attempt  to  make  the  mines  pay 
their  own  way  from  the  beginning,  and  furnish  from  their  profits  the 
necessary  capital  for  machinery  and  reduction-works.  This  may  in 
some  cases  he  done,  when  custom-mills  are  at  hand  and  the  surface-ores 
are  rich.  But  many  valuable  mines  are  unable  to  carry  the  burden  of 
self-development;  and  many  are  seriously  injured  by  the  robbery  of 
their  richer  ores  and  the  neglect  of  substantial  timbering  and  system- 
atic working  which  too  often  attend  the  endeavor.  If  the  misplaced  or 
premature  expenditure  of  capital  is  a  frequent  source  of  failure,  the 
withholding  of  it  is  often  not  less  unfortunate,  as  the  present  condition 
of  many  promising  mines  in  this  county  testifies. 

The  high  price  of  labor  is  a  great  obstacle  to  the  development  of  the 
mines  of  the  county,  which  carry,  on  an  average,  low-grade  ores  in 
small  ledges.  The  close  vicinity  to  the  Comstock  lode  seems  to  be  in 
the  way  of  obtaining  a  reduction  of  miners'  wages. 

During  the  fall  of  this  year,  however,  there  being  no  demand  for 
miners,  many  have  gone  to  work  at  $3.50.  Chinese  labor  is,  for  these 
reasons,  coming  more  in  favor  every  year,  especially  for  such,  mines  and 
works  as  would  have  to  be  closed  if  worked  by  high-priced  labor. 

In  Buena  Vista  district,  the  Arizona  Mine  has  been  worked  steadily 
through  the  year.  The  mine  has  not  been  paying,  and  two  assessments 
have  been  levied  of  $1  each  per  share.  The  number  of  tons  extracted 
during  the  twelve  mouths  amounts  to  3,2S5.  The  ore  was  reduced  at 
the  Arizona  Mill,  at  Unionville,  and  about  five  tons  of  higher  grade  were 
shipped  away  for  reduction.  The  force  at  work  in  the  mine  has  not 
been  as  great  as  in  former  years,  nor  has  the  mine  been  worked  in  depth. 
The  new  tunnel  begun  last  year,  to  connect  the  works  west  of  the  Mc- 
Dougal  shaft  in  a  nearly  level  and  straight  line  to  the  surface  of  the 
hill,  was  finished  this  year.  The  ore  extracted  has  been  mostly  from 
this  portion  of  the  mine,  some  having  been  obtained  also  from  the  part 
known  as  the  Hastern  spur,  from  the  Stewart  ledge,  and  from  the  Man- 
itowoc ledge.  Another  break  in  the  ledge  was  encountered  in  the  west- 
ern portion  of  the  mine,  beyond  the  McDougal  shaft.     The  richness  of 
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the  iedge  has  diminished  at  all  the  points  worked,  especially  on  the 
western  side,  going  up  on  the  ledge  toward  the  outcrop.  At  the  end  of 
the  year  the  average  assay  cf  the  pulp  at  the  mill  is  estimated  at  S:i'j 
per  ton. 

The  Arizona  Mill  has  been  kept  at  work  on  ore  or  tailings  throughout 
the  year  with  little  interruption,  except  for  repairs.  The  four  Varnov 
pans  have  been  replaced  with  three  Wheeler's.  The  mill  has  now  20 
stamps  and  8  "Wheeler  pans.  The  silver  or  tailings  mill  has  not  under- 
gone- any  change  worth  noticing.  At  the  end  of  the  summer  and  dur- 
ing the  iirst  part  of  the  fall  it  had  to  stop  on  account  of  the  scarcity  of 
water  in  the  canon.  The  castings  for  these  two  mills  (pan  and  battery 
dies  and  shoes)  have  been  cast  by  the  Mill  City  foundery. 

The  Hcnuing  Mine  fell,  by  reason  of  an  attachment  aii.1  judgment  in 
favor  of  J.  0.  Fall,  out  of  the  hands  of  the  Pioneer  &  Iuskip  Mining 
and  Milling  Company.  Two  miners  and  several  Chinamen  worked  the 
mine  the  greater  part  of  the  year.  The  portion  of  the  ledgo  on  the 
south  and  near  the  mouth  of  the  south  tunnel  was  found  to  be  rich,  and 
a  considerable  amount  of  ore  was  taken  out.  Some  was  reduced  at  the 
Pioneer  Mill,  in  tho  summer,  when  the  supply  of  water  was  sufficient  to 
run.  About  40  tons  was  sent  to  tho  Humboldt  Keduction  Works,  in 
Winnemucca,  and  the  remainder  awaits  reduction  at  the  Pioneer  Mill. 

The  Pioneer  Mill  is  in  the  hands  of  J.  C.  Fall,  for  tho  same  reason  as 
that  stated  above  in  connection  with  the  Henning  Mine.  The  mill  was 
run  during  the  first  part  of  the  year  on  Ilenning  and  Millionaire  ore  until 
the  water  failed.  Since  this  time  altera! ions  are  being  made  in  tho  mill. 
The  principal  one  is  the  replacement  of  the  small  engine  by  a  larger  one, 
powerful  enough  to  run  the  pans  and  the  battery  by  steam  only  when 
the  water  fails.  The  mill  was  nearly  ready  to  run  at  the  end  of  the 
year. 

Some  prospecting  has  been  carried  on  in  the  district  during  the  year, 
but  no  pernranent  bodies  of  good  ore  have  been  discovered. 

The  antimony-mine  has  been  worked  steadily,  most  of  the  year  by 
Chinese  labor,  ten  to  twelve  men  having  been  employed,  with'a  white 
foreman  to  direct  their  work.  Several  hundred  tons  of  sulphuret  of 
antimony  were  shipped  to  the  Starr  Smelting  Works  in  San  Francisco. 
Tho  exact  amount  is  not  known,  the  owner,  0.  M.  Evans,  having  died 
suddenly  in  the  month  of  August.  Two  months  after  this  occurrence, 
the  mine  was  leased  to  the  parties  who  now  ship  the  ore  to  Ban  Fran- 
cisco. 

The  Millionaire  was  worked  by  running  an  incline  on  the  ledge  and 
following  the  same  dipping  iuto'the  hill  (with  more  than  one  break)  for 
100  feet.    The  ledge  widens  in  places,  but  is  barren. 

The  principal  stockholder,  Mr.  Hill  Beachy,  having  died  suddenly 
last  summer,  the  work  on  the  mine  was  stopped.  After  a  while  it  was 
resumed,  but  only  to  take  out  the  rich  ore,  which  lies  between  the  out- 
crop and  the  first  break.  The  ore  taken  oat  has  been  reduced  by  the 
Pioneer  Mill,  the  Humboldt  Reduction  Works,  and  a  few  tons  by  the 
Torry  Mill,  near  Oreaua. 

The  shipments  of  bullion  from  Uuionville  in  187.5  were : 

In  silver  bars $140, 249  40 

In  gold  bars 8, 651  00 

Total,  (coin-value) 148, 900  40 

The  gold  comes  from  the  gulch- washings  in  Indian  district,  near  the 
Eagle  Mine,  and  also  from  gulch-washings  on  a  smaii  scale  in  Congress 
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Caiion,  above  Unionvillc.     Some  of  the  bullion  taken  oat  of  tbe  Eagle 
ilill  was  also  sbipped  through  Uuionville. 

Indian  district.— nu-.Y^zla  Mine  enterprise  bad  many  reverse*  dur- 
ing the  rear.  The  main  shaft  bail  been  .sunk  to  tbe  water-level,  (over 
■",HI  leet' )  when  it  became  necessary  to  have  a  pump.  Hoisting-works 
had  been  erected  to  sink  the  shaft.  Drifts  on  each  side  ot  the  shaft  had 
developed  a  strong  ledce,  but  the  rock  put  through  r.be  noil  was  L,nml 
to  be  poorer  on  tbe  average  than  had  been  anticipated.  Oa  this  account 
changes  were  made  in  the  mill  so  as  to  amalgamate  the  gold  m  the  bat- 
tery and  dispense  entirely  with  pans.  The  change  m  the  process  was 
thought  sufficient  to  amalgamate  the  free  gold,  (contained  in  the  ore  m 
larger  proportion  than  silver,)  and  necessary  to  work  larger  quantities 
of  ore,and  thus  reduce  the  expenses  of  reduction.  lb  ere  were  two  parties 
among  the  stockholders  st niggling  for  control,  and  they  linally  went  to 
law,  but  legal  proceedings  were  an ested  by  a  eampromi*-,  oar  parry  sell- 
ing out  to  the  other.  Tbe  party  in  possession,  however,  tailed  to  pay  the 
debts  of  the.  company,  and  the  property  was  attacbed  by  the  creditors. 
This  was  tbe  stare  of  ail'airs  at  the  cud  of  the  year.  The  high  anticipa- 
tions entertained  for  this  district  at  the  beginning  of  the  year  have 
therefore  been  disappointed.  Someof  tbe  men  employed  by  theOakland 
Mill  and  Mining  Company,  at  the]-  agle.lxing  out  of  employment  hv  the 
suspension  of  work  at  tho  mine  and  mill,  worked  and  washed  some  oi  the 
gulches  in  tbe  vicinity  of  tbe  mine.  Tbe  free  gold  obtained  is  reported 
to  have  been  enough  to  pay  them  wages. 

The  Black  Hawk  Mine  bas  been  prospected  during  the  year  by  the 
discoverers,  Scott  and  Spray. 

At  Oreana  a  run  was  made  on  a  smelting- furnace  erected  about  hve 
years  since  by  Mr.  Strout  to  work  tbe  ores  of  some  mines  m  Arabia, 
district.  The  parties  who  made  this  run  had  small  means,  and  the  brst 
attempt  having  failed,  their  creditors  forced  them  to  suspend  opera!  ions. 

The  Torrv  Mill,  on  tbe  Humboldt  River,  two  or  three  miles  from 
Oreana,  has  run  at  intervals,  when  tbe  currents  of  the  river  would 

The  Oreana  or  Montezuma  Smelting  Works  have  been  idle  through- 
out the  year.  „.„,,.      ,      , 

In  Relief  district,  the  tunnel  of  the  liatavia  and  Pacific  -dine  nas  been 
run  to  the  ledge,  ^o  ore  was  extracted  during  the  year  Jrom  the  mine, 
and  the  mill  has  been  idle. 

Some  copper-ledges  were  discovered  in  the  southern  part  ot  the  dis- 
trict, but  little  work  has  yet  been  done  on  them.  _ 

Fanner  south,  east  of  Belief  di.-tnei.  some  old  locations  in  table 
Mountain  have  been  prospected  considerably.  The  largest  ledge  carries 
argentiferous  galena.  These  locations  are  in  Churchill  County,  near 
the  line  of  Humboldt  County. 

White  Cloud  district.— This  district,  about  twenty  miles  further  soiuli, 
in  Churchill  County,  on  the  same  range  of  mountains  as  Table  Mount- 
ain, on  the  northeast  side  of  the  Carson  sink,  and  about  two  miles  cast 
of  the  old  stage-route  from  Unionvillc  to  Stillwater,  contains  many  loca- 
tions of  copper-ledges.  Some  of  these  have  been  prospected  considera- 
bly in  former  years,  and  again  during  the  present  year  the  W  bite  Cloud 
ledge  has  been  worked  by  the  White  Cloud  Consolidated  Mill  and  Mining 
Company  of  Oakland;  Cal.  . 

In  the  same  range  of  mountains  are  found  deposits  of  magnetic-iron 

Northeast  of  this  district,  in  Humboldt  County,  on  tbe  west  side  of 
Pleasant  Valley,  ledges  of  sulphuret  of  antimony  were  discovered  dar- 
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ing  the  year.  All  the  discoveries  mentioned  above  are  far  from  the 
railroad,  and  therefore  not  favorably  situated  for  present  development. 

Jerxcn  district.— A.  few  of  tbe  discoveries  in  this  district  have  been 
.sif'iiihh-  prospected  during  tbe  year.  Some  of  the  ores  extracted  were 
shipped  to  Salt  Lake,  Sacramento,  and  San  Francisco  for  reduction  and 
for  sale.  The  Jersey  Mine  changed  hands  in  the  fall  of  the  year,  Frank 
Hamilton,  J.  Sevenoaks,  and  others  having  bought  the  mine  at  the 
reported  price  of  $10,0(10,  coin,  and  one-tenth  of  the  capital  stock. 
The  ledge  runs  in  a  southerly  and  northerly  direction,  and  dips  west- 
ward. It  is  from  8  to  10  feet  wide.  The  ore  is  about  half  galena  and 
half  carbonate  of  lead.  It  is  said  to  carry  from  33  to  00  per  cent,  of 
lead  and  to  assay  in  silver  from  $70  to  $190  per  ton.  The  mine  is  worked 
through  two  drift-adits,  running  on  the  course  of  the  ledge,  in  oppo- 
site directions,  from  the  bottom  of  a  ravine,  which  cuts  the  ledge 
at  right  angles  to  its  course.  Northward  the  drift  is  about  300  feet 
long,  and  southward  about  50  feet.  A  furnace  is  building  to  treat  forty 
tons  in  twenty-four  hours.  Wood  is  found  in  abundance  twenty  to 
twenty-five  miles  from  the  district. 

Gold  Bun  district.— At  Greggville,  the  Manati  Mine  bas  been  pros- 
pected daring  the  year,  but  with  poor  results,  no  body  of  ore  having 
been  found. 

The  mine  of  Sterling  &  Agnew,  and  also  tbe  Thiers  Mine,  both  small, 
rich  ledges,  were  worked  by  the  owners.  A  few  tons  of  high-grade 
ore  from  each  mine  were  reduced  at  the  Humboldt  lied  action  Works. 

The  Holt  Mill  in  this  district  has  run  irregularly.  The  owner,  G.  W. 
Holt,  died  in  February.  Tbe  mill  was  rented,  and  run  only  a  few 
months  in  the  summer,  mostly  on  tailings. 

The  shipments  of  bullion  from  Golconda  Station,  the  nearest  to  the 
district,  were  about  $3,000  during  the  year;  all  from  the  Holt  Mill. 

la  Winnemucca  district  several  discoveries  of  small  ledges  have  been 
made,  the  most  important  being  the  Fairmont.  The  discoverer,  J.  W. 
Clemo,  a  Cornish  miner,  has  worked  it  in  a  small  way ;  the  ore  obtained 
having  been  reduced  by  the  Humboldt  liednction  Works. 

The  Pride  of  the  Mountain  has  been  worked  most  of  tbe  year  by  ten 
to  fifteen  miners  and  about  eight  Chinamen,  who  have  extracted  from 
three  to  four  tons  per  day.  The  mine  is  owned  by  the  Humboldt  Mill 
and  Mining  Company,  and  the  ore  is  reduced  at  the  works  of  the  com- 
pany.    It  assays  from  $U)  to  *70  per  ton. 

The  Union  Series,  and  also  the  E  Pluribns  and  Champion  Mines,  have 
been  worked  for  several  months  by  a  few  men.  The  veins  of  all  these 
mines,  except  the  Champion,  are  small,  (from  12  to  18  inches  wide,)  with 
very  base  minerals  (antimony,  lead,  iron,  arsenic)  imbedded  in  soft  vein- 
material,  which  can  be  easily  picked,  so  that  no  powder  is  used  in  the 
workings.  The  Champion  led<ie  is  [;n'gi.>r,  and  contains  more  quartz; 
the  ore  is  mostly  earthy  carbonate  of  lead.  All  these  mines  are  located 
on  the  southwest  side  of  Winnemucca  Mountain.  Their  development 
during  the  year  shows  that  the  yield  of  the  ore  per  ton  in  the  first-men- 
tioned mines  is  very  variable,  and  may  be  put  down  at  from  $35  to  $80, 
of  which  from  $2  to  $6  is  in  gold.  The  Champion  ore  is  of  a  lower 
grade,  ranging  from  $25  to  $35.  Specimens  are  obtained  from  all  these 
mines  which  assay  several  hundreds  of  dollars  to  the  ton. 

The  Humboldt  Canal  Eeduction  Works  and  Canal,  and  the  Pride  of 
the  Mountain  Mine,  owned  by  Ginaca  &  Gintz,  were  incorporated  under 
the  name  of  the  Humboldt  Mill  and  Mining  Company,  in  the  early  part 
of  January,  in  San  Francisco,  with  00,000  shares.  The  canal  was  con- 
structed, at  very  great  expense,  in. the  early  days  of  mining  in  Hum- 
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boldt  County,  for  the  purpose  of  obtaining  the  necessary  motive-power 
for  the  numeroos  mills  at  that  time  thought  necessary  for  the  reduction 
of  the  immense  anticipated  ore-supply.  The  canal  has  never  been  used, 
and  was  not  even  finished  according  to  the  first  plan  of  the  enterprise. 
The  Humboldt  Reduction  Works  consist  of  a  10-stamp  mill,  (dry-crush- 
ing,) with  a  drop  furnace  to  roast  and  ehloridize  the  pulp;  and  four 
pans  and  two  settlers  for  amalgamation.  It  crushed  from  8  to  12  tons 
in  24  hours,  according  to  the  kind  of  ore  and  the  fineness  of  screen  em- 
ployed. The  pulp  is  dropped  and  blown  in  by  a  bellows,  with  a  certain 
percentage  of  salt.  It  drops  to  the  bottom  of  a  square  tower  through 
the  flames  of  two  fire-plaees,  placed  one  on  each  side.  When  the  tower  is 
rilled  to  a  level  with  the  fire-places,  the  pulp  is  drawn  by  opeuing  a 
damper  or  gate  at  the  bottom.  It  comes  out  in  a  glowing  state,  and 
is  usually  sprend  on  a  floor  and  sprinkled  with  a  hose,  after  which  it  is 
taken  to  the  pans  for  amalgamation. 

■  The  mill  has  been  running  since  July,  nearly  half  the  time  on  custom- 
ore.  The  company  pays  SO  per  cent,  of  assay-value  of  ores  assaying 
less  than  $400,  and  82  per  cent,  for  ores  assaying  over  $400  per  ton. 
They  charge  $25  per  ton  for  working  10  or  more  tons,  $30  per  ton  for 
1  to  10  tons,  and  $35  per  ton  for  anything  less  than  one  ton,  (except 
very  small  quantities.)  Bullion  is  reckoned  at  market-  value,  less  charges 
necessary  to  convert  into  coin  or  drafts  on  San  Francisco.  The  variety 
of  ore  which  must  be  worked  with  a  slight  knowledge  of  the  proportion 
of  their  constituent  minerals  and  metals  is  not  calculated  to  favor  a  very 
close  reduction  of  the  precious  metals.  '  The  furnace  is  not  adapted  to 
roasting  and  chloridizing  ores  containing  a  large  percentage  of  base 
sulphurets.  Such  ores  are  worked  successfully  only  by  mixing  them  in 
small  proportions  with  oxidized  and  quartzose  ores.  The  ores  contain- 
ing much  sulphur  could  be  successfully  worked  in  thsso  works  by  subject- 
ing the  ores  to  a  preliminary  roasting  in  heaps.  No  attempt  is  made  to 
save  either  lead  or  copper. 

The  ores  worked  by  the  mill  during  the  year  came  principally  from 
Humboldt  County;  a  few  tons  were  brought  from  Silver  City  and 
Wagontown,  Idaho;  and  a  few  from  Cherry  Creek,  Lewis  district, 
Toano,  Tuscarora,  Galena,  and  Austin,  were  reduced  at  the  mill. 

The  shipments  of  bullion  during  the  year  from  Wiunermicea  amount 
to  $100,723.  Most  of  this  came  from  the  Humboldt  Redaction  Works ; 
the  rest,  a  small  amount,  from  Golconda,  and  from  $2,000  to  $3,000 
from  Bartlett  Creek. 

In  Paradise  district  prospecting  only  hsis  been  earned  on. 
Columbia  district  is  located  on  u:ul  near  Bartlett  Creek.  Two  mills 
have  been  erected  in  the  distriet.  The  Badger  Mine  was  sold  during  the 
year  to  the  Badger  Mill  and  Mining  Company  of  San  Francisco,  which 
built  the  Badger  Mill ;  but  the  company  having  failed  in  the  agreement 
about  the  Badger  Mine,  the  latter  returned  to  its  former  owners,  after 
which  the  company  bought  the  Independent  Mine.  It  made  one  run  on 
Independent  ore  at  the  mill,  then  shut  down,  and  failed  to  pay  its  hands. 
The  Independent  Mine  having  been  bought  conditionally  it  reverted  to 
the  former  owner.  The  Badger  Mill  is  situated  near  the  mouth  of  the 
canon  on  Bartlett  Creek.  It  is  a  steam-mill,  running  Ave  stamps,  and 
amalgamating  in  the  battery.    It  has  one  pan. 

The  owners  of  the  Badger  Mine,  after  coming  into  possession  again, 
made  an  arrangement  with  one  of  their  number  to  build  the  Florence 
Mill  on  Bartlett  Creek,  above  the  Badger.  It  is  run  by  a  hurdy-gurdy 
wheel,  put  in  motion  by  the  water  of  the  creek,  and  has  live  .stamps  and 
one  pan.    Amalgamation  is  carried  on  in  the  battery,  the  gold  being 
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free,  and  there  being  but  little  silver.  The  mill  started  last  May  and 
ran  with  little  interruption  until  the  middle  of  December,  on  Badger 
ore  and  custom-ore  from  otber  mines  in  the  district.  The  charge  for 
working  is  $6  per  ton.  The  old  arrastra  in  which  the  first  ores  of  the 
district  were  worked  is  still  in  its  place,  about  midway  between  the  two 
mills.  Several  other  mines  have  been  prospected  and  worked  to  some 
extent,  and  ores  yielding  sometimes  as  much  as  $40  per  ton,  mostly  in 
free  gold,  have  been  extracted. 

Sierra  district. — Another  attempt  was  made  during  the  summer  and 
fall  to  work  the  ore  of  the  Langsyne  Mine  at  the  "  Paul's-process  "  mill 
of  the  company  that  owns  the  mine.  About  $2,000  were  spent  to  repair 
the  mill  and  to  extract  ores.  After  a  few  days' running  it  was  found 
that  not  enough  was  extiacted  to  meet  expenses,  and  both  mill  and 
mine  are  closed.    The  ore  assstys  from  620  to  $L'8  per  ton,  mostly  gold. 

The  body  of  rich  ore  worked  last  year  on  the  Last  Chance  Mine  was 
exhausted,  the  ledge  pinching  out.  After  some  further  prospecting,  the 
mine  was  abandoned. 

Ko  permanent  work  was  done  on  the  Tallulah  Mine  during  the  year. 
About  five  tons  of  ore  were  extracted,  on  a  contract  obtained  from  the 
company,  the  parties  finding  little  encouragement  to  go  on. 

The  Auburn,  Samaritan,  and  other  mines  have  been  worked  at  inter- 
vals and  prospected  by  the  discoverers.  Several  small  lots  of  ore  have 
been  thus  extracted  and  shipped  for  reduction. 

The  Thacker  and  Goodrich  mines  have  been  prospected  by  a  small 
force  of  men.  The  Goodrich  was  discovered  last  spring,  near  the 
Thacker,  by  the  owners  of  the  latter.  Very  soon  after  the  discovery, 
steps  were  taken  to  erect  a  10-stamp  mill,  about  half  a  mile  from  these 
mines.  The  mil!  came  from  Chicago  and  was  put  up  in  the  early  fall. 
It  is  a  steam-mill,  with  one  pan.  Gold  is  amalgamated  in  the  battery. 
The  ores  of  these  two  mines  carry  mostly  gold,  and  are  of  low  grade, 
though  very  rich  specimens  are  found  in  both  mines. 

Central  district. — The  Golden  Age  Mill  and  the  mine  connected  with 
it  were  sold  at  sheriffs  sale  in  January,  1S75,  to  James  Gould,  of  Mill 
City.    The  mill  has  been  idle  during  the  year. 

A  tunnel  drive  at  the  Dutchman  Mine,  to  reach  the  ledge  about  2:25 
feet  below  the  outcrop,  was  completed  at  the  end  of  the  year. 

Small  quantities  of  ore  have,  been  extracted,  and  after  close  assort- 
ing, shipped  for  reduction  from  the  Little  Hell,  Bailroad,  and  Marietta 
mines.  The  old  Fifty-six  Mine  (one  of  the  oldest  in  the  county,  located 
first  in  1856)  has  been  relocated  this  year  and  worked  by  four  men  since 
last  October.  It  is  a  copper  ledge,  bearing  silver.  The  ore  extracted 
has  been  shipped  to  San  Francisco  for  sale. 

Humboldt  district. — In  October,  1875,  two  or  three  good  <•  strikes"  are 
reported  to  have  been  made  iu  some  of  the  old  locations  of  the  district. 
These  consist,  so  far  as  known  at  the  present  time,  of  email  bodies  of 
ore  exremely  rich  in  free  gold.  This  has  created  some  talk  and  excite- 
ment in  the  vicinity. 

Rabbit  Hole  district  suljihur-mhitx.—  lxi  March,  1875,  a  sulphur-de- 
posit was  located  by  McWorthey,  of  Oakland,  Oa!.,  who  obtained  the 
knowledge  of  its  locality  through  an  Indian.  The  mine  is  situated 
about  40  miles  northwest  of  the  Humboldt  House,  on  the  Central  Pa- 
cific Eailroad,  on  the  foot-hills  of  the  range  of  mountains  east  of  Quin's 
Eiver  Sink.  These  foot-hills  consist  of  table-lands,  which  terminate  ab- 
ruptly on  the  valley  of  the  sink,  and  are  cut  abruptly  in  places  by  the 
water-courses  coming  from  the  higher  hills.  leaving  crumbling  banks  of 
soil  and  rocks.    It  is  iu  one  of  these  banks  that  the  sulphur  bed  was 
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discovered  by  the  Indian,  who  reported  the  fact  to  many  without  arous- 
ing special  interest.  But  the  rise  in  tbe  price  of  sulphur,  due  to  the 
greater  consumption  of  it  in  the  manufacture  of  sulphuric  acid  on  the 
coast,  finally  led  to  the  location  of  the  mine.  The  article  proved  pure 
ami  easily  extracted.  It  occurs  in  irregular  masses,  sometimes  one  to 
two  feet  thick,  and  of  pure  quality,  and  again  thinning  out  and  getting 
mixed  up  with  a  light-colored  fibrous  magnesia-deposit,  in  close  prox- 
imity to  a  deposit  of  lime-sinter,  such  as  commonly  occurs  in  the  vicinity 
of  hot  springs  in  this  country. 

Shortly  alter  this  another  deposit  was  located,  about  a  mile  from  tbe 
first,  by  a  cattle  man  living  on  the  Humboldt  River,  who  previously  knew 
of  its  existence.  This  location  lias  been  sold  to  the  Humboldt  Sulphur 
Company  of  Carson  City,  "Nev.  The  best  of  the  ore  is  taken  out,  trans- 
ported to  tbe  Humboldt  House,  and  thence  by  rail  to  Carson  City,  where 
it  is  used  in  tbe  manufacture  of  sulphuric  acid.  The  place  where  this 
mine  is  located  is  called  Inferno.  Beautiful  crystals  of  sulphur  are 
found  in  these  mines.  Much  of  the  sulphur  in  the  second  mine  being 
mixed  with  foreign  matters,  steps  have  been  taken  to  melt  it  on  the 
spot. 

Star  (1  in! i- id. —The,  Shoba  Mine  has  been  worki.il  steadily  with  a  small 
force  of  men,  taking  out  small  quantities  of  ore.  The  skaftsunk  on  the 
outside  of  the,  old  works  and  on  the  north  side  of  the  canon,  to  reach 
the  ledge  found  in  the  inside  works,  at  the  lowest  level,  lias  reached  the 
depth  of  SO  feet.  Hoisting- works  have  been  placed  over  it.  The  motive- 
power  is  taken  from  the  creek  running  in  the,  cafion.  The-  power  is 
imparted  to  the  machinery  by  a  hurdy-gurdy  wheel,  receiving  the  water 
through  a  pipe  over  300  feet  long  with  a.  halt  ineh  orifice.  The  adminis- 
tration of  the  mine  has  changed,  John  C.  Fall  having  sold  his  interest. 

The  De  Soto  Mine  was  worked  only  about  six  weeks  during  the  year. 

The  Krom  Concentrating  Works  were  run  only  a  short  time  during 
the  summer,  to  concentrate  the  second-class  ore  taken  out  of  the  Sbeba 
and  De  Soto  mine-;.  This  amounted  to  343  tons  of  Sheba  and  52J,  tons 
of  l)e  Soto  ore.  The  concentrator  could  not  be  run  in  the  winter,  as  no 
provision  is  made  to  dry  the  ore,  which,  when  moist,  will  pack  in  the 
rollers,  and  also  fail  to  be  separated  in  the  air-currents  of  the  concen- 
trator. 

WHITV   PINE    COUNTY. 

The  sudden  death  of  my  former  agent  for  this  county,  Mr.  A.  J. 
Htowu.  of  Treasure  City,  having  deprived  me  of  the  source  of  informa- 
tion on  which  I  had  been  accustomed  to  rely,  I  an:  indebted  to  General  A. 
Cadwalader,  of  Hamilton,  for  the  notes  on  which  the  following  account 
is  principally  founded. 

White  Pine  County  contains  ai  present  about.  8,000  square  miles.  It 
extends  from  the  one  handled  and  fourteenth  meridian,  separating  ir 
from  Utah  Territory  on  the  east,  to  Eureka  County  on  the  west,  100 
miles,  and  from  Elko  County  on  the  north  to  Lincoln  and  Nye  on  the 
south',  with  a  width  of  80  miles.  Its  topography  is  striking.  Five  great 
mountain -ran  ires  course  tiiroua/li  it,  springing  from  tbe  Humboldt  Basin, 
and,  running  south  toward  the  Colorado,  lose  themselves  in  depressed 
volcanic  hills,  with  the  exception  of  the  White  Pine  range,  which,  under 
the  names  of  the  Humboldt,  White  Pine,  the  Vegas  or  Charleston,  and 
the  Providence,  continues  its  course  with  two  interruptions,  subsiding 
only  id  the,  basin  of  the  Mohave.  Valleys  lie  between  these  ranges  of 
an  area  quite  equal,  if  not  even  a  little  larger,  than  that  of  the  mount- 
ains.   The  average  elevation  of  these  valleys  is  about  5,000  feet  above 
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the  sea,  while  the  mountains  acquire  a  maximum  height  of  11,000  to 
12,000  feet.  Tbe  rocks  constituting  these  mountains  are  mostly  of 
Devonian  and  Carboniferous  age,  having  been  elevated  in  tbe  latter, 
and  here  and  there  retaining  on  their  crest  and  sides  rocks  of  that  sys- 
tem. At  intervals  the  Devonian  rocks  are  intruded  upon  by  traps, 
porphyries,  and  granites,  but  otherwise  they  preseut,  in  ne'ariv  all 
cases,  a  bed  of  magnesian  limestone  600  to  \S0O  feet  in  thickness  :  ;; 
black  clay  shale  from  100  to  300  feet  thick,  and  a  quart  zite.  the  bottom 
of  which  has  as  yet  not  been  reached  ;tt  1,300  feet.  These  are  all  metal 
liferous,  while  the  Carboniferous  rocks  that  skirt  them  arc  barren  of 
precious  metals. 

The  first  range  at  the  west  is  the  Diamond,  and  following  in  order 
eastward,  and  strictly  parallel,  are  the  White  Pine,  Egau,  Schell  Creek, 
and  Snake.  Huntington  Valley  interposes  between  the  Diamond  and 
the  White  Pine  ranges,  Sleploe  between  the  Kagen  and  the  Schell  Creek, 
and  Spring  Valley  between  the  Schell  Creek  and  the  Snake.  The  Pan- 
cake, the  Mokomoke,  and  the  Antelope  are  intervening'  ranges  of  less 
importance  and  apparently  more  recent  birth.  They  are  unproductive 
as  yet  in  minerals,  with  the  exception  of  the  first  named,  which  is  now 
exploited  for  coal  with  most  favorable  indications.  It  is  a  low  range, 
some  80  miles  long,  between  the  Diamond  and  the  White  Pine,  and  the 
period  to  which  it  belongs  is  probably  the  Carboniferous.  Twenty-six 
mining-districts  are  distributed  irregularly  over  the  county,  occupying 
unconnected!}-  the  various  mountain- ranges;  and  though  silver  is  the 
principal  valuable  metal  in  all,  each  has  its  specific  claim  for  considera- 
tion. White  Pine,  in  its  Treasure  Hill  chloride-ores,  has  no  rival. 
Robinson  takes  rank  for  its  vast  exhibition  of  its  copper,  Ruby  Hill 
for  its  antimonial-silver  ores,  Cherry  Creek  for  its  auriferous  ores  in 
connection  with  silver,  while  Muncey  Creek  and  Hunter  promise  in  the 
future  for  much  silver-lead.  Pinto,  Diamond,  and  Newark  districts,  in 
the  Diamond  range,  have  failed  to  realize  the  expectations  of  their  op 
erators,  and  hence  are  in  a  depressed  condition.  Cave,  Bald  Mountain, 
and  White  Pine  are  in  the  White  Pine  range.  The  two  former  are  but 
little  known  and  are  uninhabited. 

White  Pine  district,  the  theater  of  unexampled  excitement  in  1868-'(59, 
hits  since  shrunk  in  public  estimation  as  much  below  par  as  the  "fever" 
had  raised  it  above.  The  failure  of  the, .rude  efforts  in  smelting  at  an 
early  period  condemned  a  valuable  portion  of  the  dislrict  to  idleness, 
while  another  kind  of  valuable  ores  (copper-silver)  were  not  utilized, 
because  the  metallurgists  of  the  district,  apparently  unfamiliar  with  such 
ores  and  the  proper  method  of  reducing  them,  dreaded  to  undertake  the 
problem.  Mr.  Quann,  the  proprietor  of  a  patent  process  for  this  purpose, 
has  receutly  made  an  unsuccessful  essay  in  this  direction,  first,  roasting 
the  sulphureted  ores,  and  then  melting  in  a  reverberatorv  with  a  blast 
(supplied  through  a  tuyere  to  the  ash-pit)  and  a  tank  for  condensing 
fumes.  The  resulting  bullion  was  an  alley  containing  18  per  cent,  of 
copper  and  34  per  cent,  of  lead,  and  worth  in  silver  about  $150  per  ton. 
For  this  product  there  was  no  sale. 

The  error  of  this  proceeding  is  manifest.  Instead  of  roasting,  the 
inventor  should  have  added  sulphur  in  some  form,  (if  enough  was  not 
already  preseut  in  the  ores,)  in  order  to  separate,  in  the  form  of  argen- 
tiferous-copper  matte,  all  the  copper  from  the  lead.  This  matte  would 
be  saleable,  as  would  be  also  the  lead,  in  which  the  greater  part  of  the 
silver  would  be  collected.  Or,  the  silver  might  be  profitably  extracted 
by  leaching  from  the  argentiferous  matte  on  the  spot.    The  argentifer- 
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ons  copper  ores  of  White  Pine  need  no  new  process,  but  an  intelligent 
ap plica tioiTof  old  and  well-known  ones. 

The  Rothschild  blast-furnace  (lead- sin  el  ting)  has  been  run  during  the 
autumn  with  a  degree  of  success  which  will  probably  stimulate  opera- 
tions in  this  direction. 

The  chloride-ores  have  participated  in  the  neglect  resulting  from 
general  industrial  paralysis.  With  the  exception  of  the  EbeiTtardt  and 
Aurora,  few  claims  have  been  worked  to  any  extent,  most  holders  hav- 
ing contented  themselves  with  doing  the  "  assess  men  t-  work  "  and  in 
many  cases  securing  patents  for  their  ground.  The  great  Aurora  vein 
or  channel  .has  been  in  bonanza  this  summer,  in  the  Eherhardt  and  Au- 
rora claim,  yielding  monthly  some  $100,000.  This  claim  is  only  1,400 
feet  of  a  belt  a  mile  and  a,  half  long  and  100  feet  wide,  which  has  been 
pen  el  rated  not  more  than  100  feet  in  depth.  It  seems  not  unreasonable 
to  hope  for  similar  developments  at  other  points  and  at  greater  depths. 
A  tunnel  to  cut  this  and  .other  ore-channels  at  a  depth  of  1,200  feet  is 
now  projected,  and  as  it  will  cut  the  other  two  formations,  it  will  furnish, 
if  it  should  be  carried  through,  an  interesting  and  valuable  section  of 
Treasure  Hill,  on  that  line. 

Robin-nan,  San  Francisco,  Hendry,  Hunter,  Egan,  ami  Cherry  C-nel;  dis- 
tricts are  in  the  Egan  range.  Robinson  is  a  wide  zone,  traversed  by 
oft-recurring  belts  of  silver,  copper,  and  lead  ores.  Its  rock-formation 
is  somewhat  complicated,  containing,  as  it  does,  limestone,  porphyry, 
granite,  and  diorite  at  intervals.  The  district  furnishes  no  free-milling 
ore,  but  its  sin  el  ting-ores  are  abundant  and  of  fair  grade.  Aside  front 
its  unusual  facilities  of  wood  and  water,  the  most  notable  peculiarity  of 
Robinson  district  is  its  large  copper-lodes,  which  abound  in  silicates, 
oxides,  and  sulphides. 

The  San  Francisco  district,  north  of  Robinson,  and  separated  from  it 
by  Hercules  Gap,  contains  some  undeveloped  silver-lead  mines  of  fair 
value. 

Hendry  district,  near  Peily's  ranch,  is  as  yet  nnwrought,  but  on  the 
opposite  side  of  the  mountain,  Hunter  district  lias  exhibited  in  the 
Arizona,  the  Nebraska,  and  the  11  mil  ermines  some  good  silver-lead  ores. 
Egan  district,  bisected  by  a  beautiful  stream  of  water,  contains  the 
Gilligan  and  some  other  mines,  belonging  to  the  San  Jose"  Company, 
which  General  Rosecraus,  the  superintendent,  is  now  developing  hy 
means  of  a  tunnel  driven  with  a  Burleigh  drill.  A  20  stamp  and  a  4- 
6 tain p  mill  are  idle,  awaiting  the  results  of  this  exploration. 

Cherry  Creek  district,  in  a  flexure  of  the  mountain  north  of  Egan 
Greek,  gives  promise  in  the  Geneva,  Teacup,  Exchequer,  Pacific,  and 
Star  mines  of  becoming  productive.  Here  the  three  Devonian  strata 
above  mentioned  are  fully  exposed,  and  it  would  appear  that  the  quartz- 
ite  is  more  abundant  in  silver  than  the  others. 

Ward  district,  the  latest  formed,  is  noted  as  the  locality  of  the  Pay- 
master Mine.  It  is  twenty  miles  south  of  Robinson,  on  the  east  side  of 
the  Egan  range,  and  well  situated  for  exploitation. 

in  the  Scliell  Creek  range  the  Cooper,  Nevada,  T'iermont,  Ttlimcni 
Creek,  Ruby  Hill,  Sclietl  Creek,  and  Taylor  districts  are  located.  With 
the  exception  of  Taylor,  they  all  show  a  state  of  industrial  depression, 
ascribed  to  the  lack  of  both  capital  and  enterprise,  yet  the  ore-deposits 
exhibited  indications,  in  many  cases,  of  remarkable  promise. 

Shoshone,  Snake,  Kern,  Sacramento,  and  Antelope  districts  are  in  the 

Snake  range,  and  being  at  present  likewise  neglected,  call  for  no  special 

comment  at  this  time.     It  maybe  remarked  thai  Sacramento  district 

furnished  gold  to  its  early  prospectors,  and  that  Kern  district  is  located 
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in  .1.  cross  course  on  the  great  mountain  range,  of  feldspathic  granite. 

which  dislocates  the  limestone  formation. 

White  Pine  County  contains  five  smelting- furnaces,  (blast,)  four  of 
which  have  been  operated  this  season.  Twenty- four  quartz-mills  have 
been  erected,  six  of  which  have  been  removed,  three  destroyed  by  lire, 
and  fifteen  are  now  in  existence,  containing  212  stamps,  not  sufficient 
to  manipulate  the  ores  if  the  present  depression  should  give  way  to  a 
renewed  enterprise  commensurate  with  the  intrinsic  worth  of  the  mines. 
The  .hlberhardt  and  Aurora  is  the  only  mine  steadily  worked;  some  few 
of  the  others  are  only  worked  periodically.  According  to  the  assessor's 
report,  the  returns  lor  I  lie  four  quarters  of  1875  aggregate*  .if>,7!)l  ^Ut 
tons,  yielding  s.s  7-1, 215.00,  this  being  an  improvement  on  last  year,' out: 
falling  far  short  of  the  early  production  of  the  county. 

Souie  11,000  claims  have  been  located  in  "White  Pine  district  alone, 
thousands  of  which  have  been  undisturbed,  save  by  "assessment- work," 
while  the  great  White  Pine  Mountain,  11,04)0  feet,  high,  12  miles  in 
length,  and  abounding  in  mineral-lodes,  being  outside  of  the  chloride 
range,  has  been  left  almost  wholly  virgin  ground.  Its  western  base 
exhibits  the  granite  and  shales  that,  underlie  the  limestone,  and  the 
presence  of  gold  is  an  ordinary  feature  of  its  southern  veins.  The  great 
north  and  south  deposits  concur  with  the  strike  of  the  mountain,  and 
these  are.  intersected  by  numberless  east  and  west  veins,  which  may 
hereafter  furnish  convenient  ground  for  drift-adits  to  intersect,  the 
meridional  zones,  4,00(1  feet  below  the  summit.  The  rich,  ores  of  the 
Trench  and  Caroline  Mines  have  yielded  from  8200  to  $000  per  ton,  by 
roasting  in  a  Stotefeldr.  furnace  and  subsequent  amalgamation,  and  the 
presumption  is  that,  these  are  not  solitary  and  abnormal  mines. 

Information  received  from  Mr.  Cadwalader  at  the  end  of  the  year  is 
to  the  following  effect: 

Within  the  past  week  a  discovery  lias  been  made  in  the  Eberhardt 
and  Aurora  claim  that  has  produced  much  excitement  in  the  commu- 
nity. In  driving  some  250feet  north  of  the  current  workings,  and  some 
SO  feet  deeper,  ore  has  been  struck  that  resembles  that  of  the  first  and 
famous  Eberhardt  chain ber.  .It  is  a  rich,  soft  chloride,  yielding  by  assay 
ol'  seleeleii  samples  up  to  $9,000,  average  uncertain,  probably  3200  or 
$300.  Should  it  develop  as  anticipated,  it  will  give  a  new  impulse  to 
the  camp,  particularly  by  encouraging  deeper  explorations. 

The  Paymaster  Mine,  in  Ward  district,  referred  to  above,  from  its 
magnitude  and  the  value  of  its  ores,  is  entitled  to  a  special  attention. 
It.  is  situated  close  to  a  belt  of  partly  altered  granite  that  has  broken 
through  the  limestone  formation.  The  vein  has  a  width  of  30  feet,  12 
feet  of  which  is  pay-rock,  containing  argentiferous-lead  and  copper  ores 
in  the  shape  of  urgent  it  e,  iVeieslebcoitc,  clinlcoeite,  ecn.issite,  and  occa- 
sionally galenite.  The  mine  is  now  owned  by  the  Martin  White  Com- 
pany, of  Han  Francisco,  and  is  exploited  with  much  energy,  the  best 
ores  being  exported  to  Wan  Francisco,  while  the  main  body  is  smelted 
at  the  Canton  furnace  at  Robinson.  Reduction-works  will  be  erected 
next  season,  provided  the  present  favorable  aspects  are  maintained. 

Within  a  recent  period  the  Martin  White  Company,  attracted  by  the 
fertility  of  the  mines  in  the  Taylor  district,  and  by' their  proximity  to 
Ward,  (being  across  the  valley  in  the  Schell  Creek  range.)  have  pur- 
chased for  6 14,000  a  series  of  mines  belonging  to 'fay lor  &  (Jo.,  and  pro- 
pose to  operate  them  iu  connection  with  the  Paymaster.  The  value  of 
the  ores  is  high  in  silver,  and  copper  is  prominent. 

"Details  are  giviin  i-lse  where  iu  tbis  report— E.  W.  B. 
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Lake  district,  due  west  of  Ward,  and  on  the  opposite  side  of  tlie  Egao 
range,  high  up 'the  mountain,  exhibits  a  50-foot  quarlz-vem,  carrying 
disseminated  stcphauite.  The  work  done  so  .far  is  insullieient  to  permit 
its  value  to  be  estimated.  Its  ores  are  rich,  and  should  masses  be  foinul 
in  proportion  to  the  size  of  the  lode,  the  hopes  of  its  many  locators  will 
be  realized. 

The  Snake  range,  the  most  eastern  in  the  county  and  State,  has  been 
little  prospected,  bv  reason  of  its  isolation  and  nr.'gedness,  (two  sum- 
mits rising  J  1.000  and  12,0(10  feet,  respectively,)  and  the  reported  num- 
bers of  rattlesnakes  whieh  infest  it;  otherwise,  it  is  to  be  presumed, 
from  the  occurrence  of  igneous  rocks  and  the  great  diversity  of  others, 
that  it  could  contribute  its  quota  to  the  wealth  of  Eastern  Nevada.  In 
timber  and  water  it  far  surpasses  the  neighboring  ranges,  and  it  even 
contains  here  and  there  a.  lake  to  give  variety  to  its  scenery. 

Though  the  product  of  White  Pine  County  for  1875  is  less  than  a 
million.' it  has  this  encouraging  feature,  that  it  exceeds  that  of  either  of 
the  past  four  years,  and  to  Judge  from  present  indications,  the  coming 
year  may  give  a  large  increase  in  balk  and  value  of- ore.  The  chloride 
belt  tlia't  crosses  Treasure  JJ ill  from  the  southeast  to  the  northwest, 
though  not  of  great  width,  has  a  length  of  nearly  live  miles,  which  eon- 
tains  many  veins  of  "  free  ore,"  that  will  now  be  attacked  with  renewed 
vigor,  and  (independent  of  the  Aurora,  the  chief  vein)  will  produce 
largely.  Where  the  natural  enloridiKitiou  is  complete,  the  reduction  of 
the  ores  is  readily  effected  up  to  90  or  92  per  cent,  of  the  pulp-assay. 
The  average  yield  of  Treasure  Hill  by  amalgamation  is  80  to  85  per 
cent,  of  the  assay  on  all  over  a  fair  value.  The  last  thirty-six  days7  run 
of  the  Eberhai-dt  and  Aurora  consumed  1.052  Inns,  containing,  by  pulp- 
assay,  ^123.020,  and  yielding  81  per  cent.  The  mining  cost  per  ton  is 
very  difficult  to  estimate,  as  a  large  amount  of  dead-work  was  connected 
with  the  regular  extraction  of  ore;  but,  to  judge  from  the  facility  of 
reduction,  the  freedom  from  extraneous  expenses  of  pumping  and  tim- 
bering, the  expense  of  mining  will  compare  favorably  with  any  other 
locality  on  the  Pacific  slope. 

The  assessor's  report  of  the  bullion  product  for  1875  shows  the  follow- 
ing aggregates: 

Tons.        Pounds.         Gross  yield. 

First  quarter 2,  388  58»  $00,  000  00 

Second  quarter 4,828  535  284,870  77 

Third  quarter 4,031  100         218,:; 

Fourth  quarter - 4,502  1,840  263,9oS  54 

15,750       1,130         803,S35  31 

It  will  be  seen  that  the  returns  of  the  county  assessor  vary  by  about 
40  tons  and  $10,000  from  those  of  the  State  controller,  a  slight  discrep- 
ancy which  1  am  unable  to  explain. 

LINCOLN  COUNTY. 

Nothing  of  importance  calling  for  extended  comment  has  taken  place 
in  this  county.  The  only  work  of  note  has  been  done  in  Ely  district, 
and  this  has  so  far  not  led  to  the  desired  results. 

El>i  district.— -The  Raymond  and  Ely  Mine  only  has  produced  a  fair 
amount  of  bullion,  and  the  yield  ol  this  mine  even  is  not  to  be  compared 
with  the  production  of  former  years.  The  Meadow  Valley,  considering 
the  extent  and  former  reparation  of  the  properly,  has  produced  an  in- 
significant amount  of  bullion,  and  of  the  other  mines  iu  the  district  none 
has  come  foiward  to  assume  a  place  of  importance. 

Much  tronbleliasbeen  encountered  in  the  Raymond  and  Ely  on  aecouut 
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of  water,  which  con  Id  not  be  overpowered,  even  by  the  heavy  machinery 
erected  almost  a  year  ago  for  that  purpose,  arid  started  in  May.  Kxplora- 
tiiiiis  below  the  water  line  could  only  be  carried  01  feet,  deeper  than  be- 
fore. It  is  hoped  that,  when  the  Meadow  Valley  Company  has  finished 
the  erection  of  its  pump,  now  in  progress,  the  water  can  be  permanent lv 
tuastered.  The  -Meadow  Valley  Mine  lias  shown  no  new  discoveries. 
Though  a  very  large  amount  of  prospecting  has  been  done.  To  Mr! 
H.  IJ.  Day,  superintendent  of  the  Meadow  Valley  Company,  I  am  in- 
debted for  the  following  important  facts  in  regard  to  the  Ely"  district: 

The  total  shipments,  which  have  been  obtained  by  Mr.  Day  from  the 
books  of  the  Meadow  Valley  and  "Raymond  and  Ely  Companies,  amj 
from  those  of  Wells,  .Fargo  &  Co.'s  Express,  have  been — 

Fine  bullion $009, 87.'! 

Ease  bullion ■ 10,8(1(1 

Baseore .' 3d,  50U 


1,050,173 
Of  this  $738,305.07  was  produced  by  the  Eaymond  and  El  v,  SS2, 1  GS.J  1 
from  the  Meadow  Valley,  and  SiW9,09S..jU  irom  all  other  mines  of  the 
district. 

The  total  depth  of  the  Eaymond  and  Ely  shaft  at  the  end  of  the  year 
was  1,275  feet.  Sinking  bad  been  suspended  during  the  three 'last 
months  of  the  year.    The  bottom  of  the  shaft  was  in  hard  quartzite. 

Mr.  D.  II.  Tyrrell,  superintendent:  of  the  Eaymond  and  Ely,  reports 
the  detailed  yield  of  the  mine  during  1875  as  follows : 

Tons  ore  extracted '. 13, 107 

Tons  ore  reduced 13, 593 

Tons  tailings  reduced 13, 0S1 

Average  yield,  tailings So.  7C 

Average  yield,  ore $52.30 

Average  percentage,  tailings ,  24.6 

Average  percentage,  ores C3.  8 

TOTAL  BULLION  PRODUCT. 

Ores  worked _ §659,471.11 

Tailings  worked. 78,  793.41 

35  tons  base  ore  sold,  net 5, 913. 79 

Total  yield .   *744, 208. 31 

Mr.  Tyrrell's  report  to  the-  president  and  trustees  at  the  end  of  the 
year  contains  the  following  detailed  information  in  regard  to  the  com- 
pany's business : 

Duriisjr  tin!  year  just  eloscd  there  has  been  extmctcu  from  t.lie  mine  tlJVfi.1,',,;,  tons 
of  ore.  tlii!  gri-fik-r  portion  of  winds  was  taken  from  the.  wesiorn  pni-|ion  cl  [in:  com- 
pany^* -round.  Previous  tmhe  commencement  of  (lie  year  (ho  eastern  portion  of  tin: 
company'^  gro  uiLii  had  hcon  pro.-^netcd  to  the  water-level  ami  proved  taimparaiivo;  v 
barren  along  llio  walerlino;  and  liio  nciv  :mi|  powerful  p:nnpi:i.™-ma.clMi)i.:i'v  which 
was-  erected  in  tiio  early  part,  of  '.En:  year  has  proved  ioadofpaile  (e.  Hie  Kipiiremem.s 
of  our  deep  workings.  Con.ienuerit.ly.  but  ]ij,;!e.  progress  has  '.iron  made  in  exploring 
the  mine  hrhiw  tin:  wnfcr-Ievol,  Several  ineJi'ec.lnal  atiompis  have  loi:  made  to  coii- 
tinius  [.lio  main  shaft  ilmviin-ani;  but  tin:  pumps  not  having  sulhcient  capacity  to 
remove  the  water,  I  bo  work  was  discoi:!  iuueil.  and,  lor  die.  pa-.[  Irjii  i-  months,  the  pump 
l:as  been  niiiniiii;  op  to  its  fall  capacity,  arid  tlm.-fhr  has  iai'.nl  io  remove  the  water. 
ho  tiiat.  sinking  could  be  resumed,  lleuco  our  prnspee! -operations  (01  the  past  Year 
have  l)(.:i.-n  coniincd  exclusively  to  tin:  wcsl  eru  portion  of  I  he  1  onipiiuy's  around  above 
the  water-level. 

The  most  produelivo  portion  of  that  ground  ]1!ls  \lc{;n  between  Ibo  eighth  and  ninth 

*  It  will  be  seen  by  comparing  this  statement  -.villi  llic  secretary's  report,  tbal  (ben: 
are  slight  discrepancies,  duo,  no  doubt,  to  more  matters  of  book-keeping.— li.  W.  E. 
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levels.  To  tlie  west  winze  No.  a  there  lias  been  a  continuous  body  nf  r:ood  milling-eve 
e-s  tending  40li  feci  in  han't  b.  varying  fruit]  twelve  inches,  up  to  seven  f-el,  in  witlih. 
This  ore-shoot  terminates  about  '■><)  feet  to  the  west  of  winze  .No.  4,  on  flic  oicdith  !«.! 
at  which  point  ;i.  cross-head  makes  in.  dipping  lo  (bo  west-  on  ;i.n  angle  nf  4,".'-,  which 
tots  th,:-  vein  entirely  o!'i'.  Not  oven  leaving  it  trace  behind.  The  west,  drift  on  eighth 
level  wits  continued  'on  throng!:  too  cross-head,  ut!(!  has  peuei.raled  Ifia  formation  to 
I  bo  west  ol'  that  point,  a  (list  unco  of  2V-.  feel,  and  at  present  l.bo  lace  trf  Ibis  dnlt 
-bo wo  a  mixture  of  tale  a-d  limoslono.  t  no"  m  anally  ij;i:  lat  lot',  which  is  tint  mountain 
lock;  and  it  is  dinicult  to  predict  what  will  he  disclosed  to  the  west  "f  this  point. 
This  ill  iff.  is  si  ill  bonier  pushed  n.beail  {it-  has  now  a  total  length  of  l,i.h!l.  foot)  in  hopes 
that  the  quart  zi  to  may  raise  !.(.  the  west  of  the  formation  new  built!;  penetrated  by 
Hits  drift;  bur  should  the  same  formation  continue,  no  satisfactory  results  will  be 
obtained  in  this  locality. 

A  prospect-drift  was  tun  south  from  the  mum  wot  drift  no  Ibo  eighth  level,  at  a 
point.  t, litis  feet,  west,  of  (In:  main  shaft,  ami  carried  ahead  a  distance,  of  \;,;\  fed,  at 
which  point  a.  rit ral  ton  nf  ore  S  i in; lies  in  width  was  disclosed,  which  was  folium  cd  lo 
tin:  west.  a.  distance  of  2:1  feet,  at  which  point  :i  cross-head  mace  hi  file  fare  of  I  be  diiit, 
which  cut-  (bo  vein  entirely  oil'.  Work  wns  thou  discontinued  in  llnif.  direction,  and  a 
diili  started  oast  on  thy  ore- streak,  which  was  continued  c.  distance  of  !*'-■  feet;  but 
!.*>)  feet  of  this  distance  sluoved  a  lirtlo  old  and  the  bnlauce  of  the  distance  showed 
barren  ouartzito. 

A  winze  was  started  and  carried  down  o 
ninth  level;  lite-  entire  distance  uiiak  show 
8  to  10  inches  in  width. 

The  west  drift  on  ninth  level  was  oontinned  tip  to  and  beyond  rho  same  crossdieud 
found  on  the  eighth  levi  1,  where  the.  same  form:!  I  ion  was  o  main  nio  rod  as  shown  on  the 
level  above.  Sot  deeming  it  pendent,  to  continue  this  drift,  further  work  was  discon- 
tinued at  tins  point. 

A  cross-cut.  was  also  rati  south  from  the,  west  drift  on  (ho  ninth  level,  to  intersect 
the  south  vein  a  distance  of  1.V1  feet,  at  which  point  a  connection  was  made  wii.li  the 
win/c  sunk  from  eighth  hoe!.  At  the  point  ol  connection  the  eas'e.rn  limit  of  the 
south  vein  is  defined  by  a  cross-head  w'.tieh  made  in  if  at  the  bottom  of  the,  winze  on 
the  ninth  level,  and  to  I  he  east  of  this  cross-head  no  trace  of  the  fissure  lias  as  yet 
been  lont.nl.  To  the  west  of  this  cross-head  (ho  vein  is  followed  westward  a  distance 
of  lie- feet,  at  which  point,  auolher  cross  head  makes  in  which  cats  ihe  fissure  off  en- 
tirely: still  the  drift  has  continued  oil  through  the  cros--head,  and  to  the  west  of  t.llaf 
tioiul'i'lU  feet,  where  the  quart  stile-  formation  hcennies  very  regular  and  Ihe  throw  of 
ihe  v-eiu  always  being  to  (he  south,  running  westward  when  displaced  by  (hese  cross- 
heads.  We  are  tit  present,  engaged  in  running  a  cross-eisl.  snuiii  from  (he  end  of  this 
drift,  which,  has  now  a,  length  of  It;  feel,  foe  (he  purpose,  of  delcnuiningr  whether  the 
south  vein  continues  to  the  west  <,f  this  cross-head  or  dies  out.  at,  that  prist. 

Several  winzes  have  been  sunk  from  ihe  ninth  to  the  tenth  level,  along  the  line  of  the 
ledge.  These  explorations  siiow  the  vein  to  he  strong  mul  well  dehoed,  hot  enmpara 
liwly  barren  :  hut,  the  (rend  of  the  ore-shoots  being  to  the  west,  gives  reason  to  hope 
(hut  ore  will  be  found  in  paving  quantities  io  (he  west,  of  this  point. 
'  The  west  drift  on  tenth  level  has  been  (am ii lined  ahead  until  it  now-  show;  a  length 
of  I.;",".:!  test.     The  formation  being  pene' rated  is  ha>4  quart  me,  with  only  a  seam  to 

iioinl,  out  tlie  line  of  the  fissure:  hul.  as  (lie  Mo.  ,!  whose,  hring  carried  down  ('rem  ninlh 
cvel,  is  coining  down  hut.  ;i,  short  distance  ahead  of  the  face  nf  this  drift,  and  is  show- 
ing a. strung,  weli-dejined  vein,  wiih  some  [Honiisjng  indications  of  ore,  mi  may  ospoct 
to  meet  with  a.  favorable  oh  at!  go  in  the  face  .of  lliis  drift  very  shortly. 

A  cross-cat  was  run  smith  from  west,  drift  on  lentil  level,  at  a  point:  1,-270  feet  wet 
of  main  shaft,  and  carried  ahead  41  feel.,  at  which  point  we  found  a.  seam  or  separa- 
tion in  the  qtmrl/ile  which  proved  lo  be  the  continuation  of  the  south  Vein  down- 
ward. A  drift  was  carried  lo  the  wesl.  on  this  seam  a  distance  of  7:1  fret.  The- entire 
distance  showed  the  vein  to  be  very  small,  and,  at  intervals  alouy  Ihe  line  of  the  drift, 
a  frosting  of  ore  was  fon  i  ah  ad  luring  io  f  he  walls  of  the  fissure. 

A  winze  was  started  at  a  point  l.tifiT  feet  west  of  main  shaft,  on  tenth  level  and  car- 
ried do  we.  a  distance  in  c:i  loci,  nf  which  point  the  intlu.v  of  water  wins  so  great  I  hat  it. 
could  not  he  removed  with  the-  appliances  we  had  at.  our  command.  Hence,  work  wart 
discontinued,  and  at  ptviei:!  ! here  is  12  feel,  of  water  in  Ihe  bottom  of  winze. 

The  west  drift,  on  eleventh  level  has  now  a  lengt.h  of  1,101  feet.  The  face  of  drift 
shows  a  mixture  of  tale  ami  qiiamitc.  with  occasmualiy  sonic  small  spots  of  very  lia'e 
ore.  We  were  coin  polled  to  discontinue  work  in  (he  face  of  i  his  drift  a  few  weeks  ago 
in  consequence  of  rot  bavin:;  suiuoicnt  air  to  prosc.cuio  i.ho  work  in  connection  wit.i 
the  raise  which  we  are  at  present  engaged  in  running  up  t.o  connect  with  the  bottom 
of  winze  sunk  from  tenth  level.  This  raise  1ms  now  a  length  of  7,-i  feet,  which  leaves 
a  distance  of  ii'-;  feet  to  raise  before  (he  connee-l  ion  will  he  nui.de  wii  h  the  bortom  of 
winze.  This  connect  ion,  when  completed,  wiii  furnish  a  good  eireul.it.  ion  of  air,  when 
tlie  work  on  eleventh  level  ecu  he  prosecuted  f.o  lidvantarre. 

"We  arc  at  present  c:  grged  it:  iua,r,:;.ig  a  raise  ;!p  froji  -..csLdriit,  on  eighth  level,  at  J 
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point.  1,520  feel;  west  of  main  shaft,  which  has  now  a  length  of  80  feet.  This  raise  is 
furnish iii<j;  some  very  line  ore,  but,  so  far,  tilt  ore-streak  is  very  limited  in  extent;  lint 
us  the  raise  is  being  carried  np  two  hundred  feet  west-  of  the  1'agc  A:  Tanaca  workings, 
mid  in  a  torn) try  entirely  unexplored,  it  is  reasonable  to  believe  lhat.  our  efforts  in  this 
locality  will  ho  rewarded  by  the  development,  of  some  pay  in  g  bodies  of  ore. 

We  are  also  engaged  in  ex  I  ending  i  In-  ma  in  drill  on  fourth  level  west. ward.  At  the 
point  of  com  men  cement  the  lissuro  is  sfioug  ami  well-dcimed,  and  occasionally  shows 
some  promising  indiejitioiiH  of  ore.  The  only  bad  feature  that  presents  itself  at  this 
point  is  the  hard,  smooth  fool -wall,  which  is  regarded  in  this  loealiiy  ;i-  an  unfavora- 
ble indication  of  ore  ;  bui.  the  ground  boin<r  very  changeable,  this  unfavorable  I  eat  lire 
may  soon  be  displaced  by  more  promising  indications. 

In  consequence  of  I  he  pumps  not,  having  sHi'ilcient  capacity  to  remove  the  water,  the 
T.iehlncr  snail,  bus  only  been  extended  downward  til  feet  during  the  year,  making  ir.- 
total  (h'ptli  l,M7i>  feet.  '  The  piiiii[i  is  working  very  satisfaeiorily  and  is  gradually  ex- 
hausting the  water,  and  I  bel.eve  we  will  be  able  to  resume  sinking  in  a  few  days. 

Tin:  ISurke  a.ud  Creole  Mines  belonging  totho  company  have  been  allowed  to  remain 
idle  during  the  greater  portion  of  the  year.  After  a  thorough  examination  of  these 
mines,  !  decided  to  apportion  them  oil'  on  the  different  levels,  and  let  contracts  to  in- 
dividual pros [jectors.  allowing  them  to  extract  ore  from  the  old  abandoned  levels  of 
these  mines  at  their  own  expense  and  pay  the  company  ■><)  per  cent,  of  all  ores  ex- 
tracted, and  the  other  fid  per  cent,  to  he  worked  at  the  company's  mill,  if  desired;  but., 
sofar.no  revenue  has  la-en  derived  from  this  source,  as  the  explorations  made  by 
these  parties  on  the  different,  levels  have-  proved  unprofitable  and  disclosed  but  very 
little  ore. 

The  eompauy's  3l)-stamp  mill  at  Bullionvrlle  is  in  good  condition,  and  is  being 
rim  lip  to  its  full  capacity.  There  bus  been  no  expense  incurred  on  this  mill  within 
the  past  year,  except  wbat  has  been  necessary  to  keep  it  in  repair.  The  parts 
that  become  worn  out  ai  e  replaced  by  duplicate  eastings,  a  supply  of  which  we  always 
have  on  hand  at-  the  mill.  I  anticipate  no  expense  beyond  ordinary  wear  and  tear 
which  can  a.ttach  to  it  the  coming  year. 

The  company's  2U-sl.ii m [i  mill  has  been  idle  the  greater  portion  of  the  past  year, 
having  only  run  two  mouths  i.u  taiiings  in  the  early  part,  of  the  year.  The  battery  ut 
this  mill  is  in  good  condition,  but  the  pans  will  require  new  mailers,  and  the  shall  ing 
will  have  to  be  lined  up  and  the  boxing  babbitted  before  it  will  be  in  a  condition  to 
start  up. 

The  Nevada  Central  flail  road,  which  has  lately  eome  into  possession  of  the  company, 
(several  miles  «f  which  was  badly  da  mailed  by  a  doud-bursl  some  twelve  months  ago,) 
has  been  repaired,  and  is  now  in  good  junniui;  order.  It  is  being  used  to  transport,  the 
ore  to  the  company's  mill.  The  rond-hed  is  in  good  condition,  and  I  anticipate  bm 
in  fie  more  expense  on  it,  except  the  repairs  incident  to  running.  Hut  tlierolling-st.oi  k 
on  the  road  was  in  a  very  bad  condition  at  the  time-  if  eame  into  the  possession  of  (he 
company.  The  axles  of  the  cars  being  of  an  inferior  quality  of  iron,  and  it  having 
become  crystallized,  it  has  given  us  considerable  trouble  and  expense  to  keep  the  neces- 
siirv  amount  of  cars  on  the  road  to  do  the  work  :  hot  we  will  soon  have  an  entile 
now  set.  of  axles  under  flu.i  ears,  when  we  will  have  but  little  trouble  in  keeping  then; 

There  is  on  baud  at,  l.be  mine  and  milis  material  ami  suppbes.  consisting  of  timber, 
wood,  casf  ings,  quicksilver,  cb  em  reals,  if,  to  the  amount  of  fjilij,  -of.  b-i,  as  per  inven- 
tory of  December  :tl,  forwarded  to  your  office. 

RAYMOND  it   ELY   MINING  COMPANY. 

,%'nt:ii'r>i!  u/  ere  n«r?  iiullny.i  .rorfod  <:i<ri:>'i  th.r.  tir.ar  ls7o. 

Tailius-s,totis 13,681 

Bullion  prodnct $78,793  41 

Average  yield  per  ton go.  76 

Average  percentage S^tr 

Ores,  tons 12,592iS33 

Bullion  product G50..171   11 

Average  yield  per  ton - $K.  Ii0 

Average  percentage 63ft 

733,204  52 

e  at  San  Francisco  office 41  45 

Total 738,305  97 
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Statement  of bullion  produced  for 


4   ELY  MINING   COMPANY. 

of  the  company  for  year  and  inn  7>-m»W31, 1875. 


Xumberofliara 

Fine 

nana. 

S 

^o 

""— 

TO- 

rojwzs. 

Gold, 

Silver, 

Gold. 

SUrer.        Total. 

i'Vl.Tiinr'.-,  Iij-JJS.  . 
llurch,  iws 

Mav.irtii 

.'ime,  !«?."> 

July,  1675 
Ail-list,  ItJj.... 
M-ptcmlier.  ]fV;i. 
October,  167;. 

4,180 

4,189 

;u.  :i:-t.  nsi 

!i7,  1  oT.  .Mi 
;!.:.  i;-n.  7(1 
l«,:i-J-.ili! 

■^■i'r'"'1 

■"--'  -!  -■  i.  7  ■  ■ 

til,  77  ■.  7.11 
17,1,77/,!) 

INi.'K.M 
M().:i)i).M 

001.0 

546 

(12  66 

£717  !>] 

124, 438  58  £5,  a«  19 

4,801 
4,818 
4,843 
4,843 
4,909 

4|8S 

4|S0T 
4,958 

5,' Mi 
5,081 

1)71).  4 

ooto 

001.4 
O01.fi 

B13 
785 

1T6 

88  OB 
84  05 
10  13 
07  33 
104  11 

::;i  t  .-.- 

fl;l  ii 
I'll   7.7 

-,.i..77:j  17 
!!(.;7.(    7! 

83,303  ;■,; 

bo, en  in 

J,  ■.:;:<  77 
:-;  ic;  :.:! 

.4(1:7) 
5,043 

003.0 
0(14.  S 

7jli 

88  30 

!:,!■;:>  "7 

'■7;  i-S-    !■> 

i:.7,^,7   (17 

17!,  .777  III 
OJ.::vl  47 
VS.  f-'i    ):; 

I->':l'l-lJlUi:I,  1^73  . . 

5,148 

5.S58 

003.4 

845 

i-,ifi-.j  i;j 

.77.7X7   n-7 

11.7,  71)')    )!■! 

Add  atnonD 

t  "produced  torn  Khipp 

•d  to  8a 

Franc 

aef  ss 

13,  7-;!  77 

101,480  15 

■77,  -JiM   .":■! 

-:i-,  anc  :■; 

The  secretary's  report  contains  the  following : 

Dn. 
To  mming  department,  viz : 

Labor  in  extracting  ores iitvr  ■jtj  ■»■> 

Mining  BDppliea  .7T. YYYYYY.YYYYYYYYY. WS 

lrci-lil,  in, 111  .Siin  I'Yandi.co  on  risiiijiliua  .                                          *  4' (1-7  a= 

Incidenlat  expends iiV.-'iS! 

Mine-salaries .H"  i:"::";:  ™  |  JJJjJ  » 

Total  expenditures  in  extraction 041  4.17  (r 

Deduet  supeii  11  tendon t's  inventory  uf  supplies  ,,n   iimil  at  ' 

d:tte 13,868  70 

To  milling  department ,  *227' 578  * 

Ore-transportation  from  mine  to  mills,  (11  miles) 34  073  14 

Cuemicals,  tools,  and  other  supplies....  .  l£!  im  -w 

I--7-.  i-llT  id,,;,  S17L,    r,7Hl,:lSrn,,u    MM, ],ii,s  fi  PI  fi  da 

Red^on-iabor ™. .:;;:;;;;;;;    ^fjg^ 

Incidental'exp'enVss  ."'""."."." 3'™  « 

Miii-soiaries .YYYYYYYYYYYYYYYYY.     r.mooo 

Total  expend) I  :ir, --.H  in  red  11, '(.ion ajg  074  O'l 

Deduet  superintendent's  inventory  of  supplier  on   hand'at 

llat0 45,580  40 

To  miscellaneous  accounts,  viz:  233,093  B3 

Discount  on  bullion  ]'.,]■  I'livci-nt  year r>  m  00 

State  of  Nevada  lav,.,,  0,1  lu;'ii„:i                             7«    (1 

Property -taxes S'jS?  »' 

Insurance  premiums  011  nii!l--,nip,,rtv 5'finn  fin 

I  en-'Knmis  in  ami  iVoui  uomuanv's  woi'fca                       '" 'J       J. 

BiiiJioii-truight luj  „i 

Interest YYY.                         a  roi  To 

General  expenses Y.YYY.Y 10  483  sii 

110,433  05 

Total  cost  of  production  ,'ind  reduction cfi!   m,  o-i 

Extraordinary  expenses  iu  exploration  mid  duail-work YY.YYYY     iJiuV  ■■■^  77 

6-»,  00,{  Gil 
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CONDITION    OF    THE    MINING    INDUSTRY — NEVADA. 

Cii. 
Bullion : 
Proceeds   of  company's  reduction- works  at  Bullion  ville,  as  per  tabular 
statements  of  funeral  superintende-nt  and  oiiice-ve™rds    for  the  fiscal 

year  ending  this  date -■ 

Miscellaneous  returns: 


ST.v-?,  :;<:o  ;ir 


nre-aii-'^.. 


r,..;M:-,  7lt 


ointi.1  of  uiill-suppiiun i  ,. 

Profit  ou  maohuae-shop  ana  fonndery  account  Kales.  s>.J,  l;»  ^ 

Inventory 4'4(la  7j    , 

Hi,  424  40 


i,ui:i  .iii 
7,  ses  20 


Total  receipts  for  the  year 754'  '• 

Excess  of  expenditures—  r?  <w*  14 

In  explorations  and  dead-work  for  current  year __1__1 

823,003  60 
T.  W.  COLBUEN, 

Secretary. 
San  Francisco,  January  25,  1B76. 

Sum.mary.-TA«  tfaymowJ  ^  £!</  -Mwrinfl  CowpsHJ  in  aWH(«*»aft  itowtert  /w  ««/»« 

corporate  hr>H  i  iidbtu  Di-xanwr  .(1,  ln.-». 

Db. 


-properties : 


fi!l71^1^  -7 
lit,  071)  ri7 

n.fiii-i  -a 
::,:.oi  :.-.• 


For  the  fiscal  term  1871-74  ..., : 81,™  1!M  ™ 

For  the  fiscal  year  1875 _i2l__      §1,111,566  61 

In  construction  of  mining-works  : 

For  the  fiscal  term  1871-'73 ^™  g 

For  the  fiscal  year  1875 rfi.oiu  -*  ^  ^,  ^ 

In  construction  of  reduction- works ; 

For  the  fiscal  term  1871-74 170,126  87 

In  mine-pump  eoustruotion : 

For  the  fiscal  year  1874 8100,831  70 

For  the  fiscal  year  1875 54,82b  ''  254,658  41 

In  Nevada  Central  Railroad  property  : 


For  the  fiscal  term 


:i-:<\^:',  :■?■ 


ror  we  fiscal  year  1875 34, 3S5  aO  ^_  ^  ^ 

Total  perroaueut  investments 1,925,926  28 

Paid  stockholders  the  fiscal  years  of  1871, 72,  and  '73 3,075,000  00 

Total 


5,0UI.'/J.^  28 
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Cimr-xt  msuiirms.  —  Exhibit  l\u.  I. 


js  Mining  Company 144  00 

D.   M.  Tyrrell,    general   snpeiinlendnit,    (current    bal- 

aoeu) 579  46 

Bullion  in  transitu 58,339  65 

Balance  in  bank 39,775  03 


Grand  total 5,174,896  30 


liullioo  product: 

For  tbo  fiscal   years  1=71,  '72,  73,  and  '74 $3,0G7,(F0  7 

I'm  ibis  liiiiiid  year  1^7  r> ::;:-,  3ur>  ;i 


For  the  fiscal  term  1871-74 : 
Production  and  reduction. 

For  tho  fiscal  year  1875: 

Production  and  redurfion . 
Dead-work 


liiillimt  cosi-nlmt.tii  ih'diictal. 
.  $3,492,555  02 
561,104  83 


Total 

'-ioiliuihcil  bj  niiliis  of  orr.=,  and  s?i[i- 

■r  the  fiscal  term  1871- 

74 ijCJO,  :ii.i()  .|: 

ir  t.lu;  fiscal  year  lb75_        l(j,4iM  4i 


Total  net  profits  of  bnl  lion -yield 

Number  one 

Number  two 

Number  three 

Number  four 

Number  live,  (paid  todutwou  account  of  §1)1),  00U)  .. 

I3  iodic  1 'luu  nix  Mining  Company 

Total 


*!H. I'll 

<M>,t\:.r>  (id 

W.i,  >:.'..■:.)   iiii 
l.-,'-J.Nl!.   Oil 

f*:i.  3:i«i  :;o 


>i:JiIii^.— Exhibit  No.  1. 


Supcrliitciideiit's  drafts  unpre.scnLed.. 
Grand  total 
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CHAPTER    III. 


IDAHO. 


The  past  year  has  not  been  a  prosperous  one  for  the  mining-industry 

°  Theplacer  mining  interest  has  suffered  again  from  a  scarcity  of  water, 
n.ut  the  failure  of  the  Hank  of  California,  together  with  the.  absconding 
ofGeor-eM.  Pinnov.  who  Lad  in  bis  possession  a  huge  amount  el  money 
belonging  to  three  of  the  Owjhee  companies,  dealt  the  Silver  City  mines 
■,  seven-  blow.  Iron,  the  effects  of  which  they  had  not  yet  recovered  at 
the  .lose  of  the  i  ear.  The  failure  of  the.  South  Mountain  Consolidated 
Mini.."  and  Smelling  Company  brought  operations  111  that  ramp  almost 
to  a  dead  stand-stilt  The  Pittsburgh  Company,  by  far  the  lay  *' J»"lb 
io„  producer  in  licoty  liar,  slopped  work  in  August  and  the  Wide 
Wesl  ...  Deeeniber.  To  counterbalance  tins  we  have  only  the  increased 
activi.i  in  Atlanta  and  Banner  districts,  and  the  discovery  oi  11...  new 
mines  at  Wagontowu.  Canon  Creek,  and  at  Bulhburgh,  in  Heath  dis- 
trict. Only  the  first  of  these,  however,  have  produced  bullion,  aud 
that  in  limited  amount.  .  ,„„n„„  „r 

The  bullion  product  of  the  Territory  is  placed  by  Mr.  Valentine,  ot 
Wells,  Fargo  &  Co.,  at  $1,554,902,  divided  as  follows: 

Gold  bullion  shipped  by  express "'IS' 88 

Gold  bullion  shipped  by  other  means ,    -'  ■'  a 

Silver  bullion  by  express Ii  rsMI 

Ores  aud  base  bullion "t^ 

Total  MM.^ 

This  estimate  of  "base  bullion  and  ores"  is,  however,  too  low,  the  ore 
shipments  fio.n  Atlanta,  and  probably  Wagontowu  also,  having  eve 
dently  been  omitted.  This,  according  to  the  best,  mtormation  1  have, 
will  iv.-ll  the  product  to  61,7.iO,.)M>  "'  maud  numbers. 

Mr.  A.  Wolters,  superinte.idciit  of  the  United  States  nssay.ofi.ee  .it 
Boise  Cilv,  has  again  kindly  visited  the  vaiioiis'm.niiig-districtstor me, 
and  his  notes  have  served  me  as  the  main  basis  for  the  following  report. 

ADA  COUNTS-. 

In  October,  1874,  a  party  of  men  returning  from  a  prospecting  rape. 

tlition  when  riding  over'the  summit  of  Omega  Mountain,  near  the 
Snake  Kivcr.  found' a  piece  of  pure  g.ileuo-o.e,  and  a  little  pr,r.poot.ns 
led  to  the  discovery  of  a  large  and  well-denned  galena-vein  Owing  lo 
the  lateness  of  the  season  and  the  lack  of  sufficient  tools  and  Provisions, 
but  little  work  was  done  that  fall.  Enough,  however,  had  been  shown 
to  encourage  further  work  in  the  spring,  and  to  create  a  mining  excite, 
meat  on  a  small  scale  among  the  people  living  in  the  surrounding  settle- 
meats.  In  the  spring  of  1875  work  was  resumed  and  followed  by  the 
discovery  of  many  apparently  very  valuable  lodes.  June .80 ■  a new 
niinin.-.district  was  organized,  and  called  Heath  district, the  mines  being 


..Google 


204     MINES   AND    MINING   "WEST   OF   THE    ROCKY   MOUNTAINS. 

christened  the  Snake  River  mines.  By-laws  were  adopted,  and  Frank 
J.  Parker  was  elected  recorder. 

Heath  district  is  located  in  the  northern  corner  of  the  comity,  and 
bounded  by  Pine  Creek,  Snake  River,  and  a  branch  of  rite  Weiser.  The 
silver-mines  are  about  (i  miles  from  the  Snake  River,  20  miles  from 
the  settlements  of  the  Upper  Weiser,  and  120  miles  from  Boise  City. 
They  are  loiind  on  the  north  side  of  a  small  creek,  tributary  to  IJrowii- 
lee  Creek,  which  empties  into  the  Snake  River  close  to  the  old  Brown- 
lee  trail,  connecting  Eastern  Oregon  and  Idaho.  The  facilities  for 
communication  with  the  mines  are  at  present  not  good,  there  being  only 
a  trail  from  the  Weiser  country,  which  leads  over  a  rough  and  rocky 
region,  up  and  down  steep  hills,  and  through  narrow  basalt  carious;  but 
Messrs.  West  &  Gaylord,  who  have  already  re-opened  the  old  Brownlee 
terry  across  Snake  River,  are  now  building  a  graded  road  (>  miles  long 
to  the  mines,  and  propose  to  construct,  also,  a  wagon-road  from  there 
to  Salnbria,  on  the  Upper  Weiser,  which  would  give  good  communica- 
tion either  way.  Fifteen  to  eighteen  miles  northwest  are  the  Connor 
Creek  (Oregon)  mines  and  mill,  affording  the  nearest  market  for  ore,  to 
which  probably  all  the  first-class  ore  will  be  taken  for  reduction  until 
reduction-works-  are  erected  in  the  new  district.  The  cost  of  packing 
the  ore  to  the  Coimor  Creek  works  on  donkeys  will  be  about  $\r,  per 
ton. 

Nearly  all  the  gulches  in  the  immediate  vicinity  of  the  mines  contain 
small  streamlets,  which  empty  into  Pine  or  Brownlee  Creek,  either  of 
which  would  furnish  an  ample  amount  of  water  for  steam-  mi  I  ling  npera- 

r --  - "  ■  >  '  Li"  '•-•*»'    I  "Mini.  l..if    ii. i    .-b»n-li    t i*ii  e,.»..|   - .  .ii-i  |. ..-...( 

Pine  and  fir  timber  are  abundant  within  easy  reach  of  the  mines,  and 
the  hill-side;,  are  covered  with  a  luxuriant  growth  of  the  finest  bunch- 
grass,  affording  fine  pasture  for  cattle  and  horses.  Game  of  e very- 
description  and  fish  are  very  plentiful,  and  grain,  vegetables,  £e.,  are 
raised  in  large  quantities  in  the  Weiser  Valley,  where,  moreover,  a  ilonr- 
ing-miU  is  in  operation.  ■ 

Like  several  other  very  promising  mining-camps  in  Idaho,  Heath  dis- 
trict will  have  to  suffer  to  some  extent  from  the  disadvantage  of  its 
out-of-the-way  location,  and  the  fact  that  all  the  owners  of  propertv 
there  are  workirigmen  without  capital,  and  therefore  unable  to  either 
properly  develop  their  lodes  or  build  works,  however  small,  for  the  treat- 
ment of  their  ore.  That  there  is  intrinsic  value  and  merit  in  some  of 
I  he  lodes  has  been  already  established  beyond  doubt,  aud  with  better 
facilities  of  transportation  and  good  reduction-works  the  camp  might 
become  a  very  flourishing  and  productive  one. 

Development  of  the  first  discovered  galena-vein  proved  it  to  be  S  feet 
in  width,  with  12  to  18  inches  of  very  pure  galena  on  the  foot-wail, 
which  assays  from  65  to  70  per  cent,  of  lead  and  $lo  to  820  in  geld  and 
silver.  Besides  this  galena-vein,  there  are  several  streaks  of  car- 
bonates; and  in  all  about  100  tons  of  ore  have  so  far  been  taken  out. 
The  lode  runs  northeast  and  southwest,  and  dips  northwest. 

Other  galena.- bearing  veins  have  been  discovered  near  the  first,  pre- 
senting the  same  characteristics;  but  they. have  not  been  developed,  as 
the  attention  of  the  prospectors  was  drawn  in  another  direction,  when 
Joseph  Ruth,  an  experienced  Nevada  miner,  discovered  a  few  miles 
away  a  very  line  silver-lode,  called  by  him  the  Belmont.  He  and  Heath, 
the  discoverer  of  the  galena-lode,  located  3.(100  feet  on  this  ne.w  lode; 
other  parties  taking  up  000  feet  on  each  side,  as  North  and  South  Bel- 
mont extensions.  The  vein  runs  northeast  and  southwest,  dipping 
slightly  northwest,  is  0  feet  wide,  and  carries  a  pay-streak,  varying  in 
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width  from  12  to  24  inches  on  the  foot-wall.  The  ore  is  quartz,  impreg- 
nated with  native  silver,  horn-silver  and  silver-glance,  and  a  small 
amount  of  carbonate  of  lead.  The  shaft  is  down  .HO  feet,  and  the  dump 
contains  over  100  tons  of  good  ore,  which  will  probably  yield  several 
hundred  dollars  per  ton.  Two  assays  of  the  best  ore  gave  the  following 
result : 

No.    I.  Gold,  trace;  silver ■ *70i;  i,:s 

No.  H.  Gold,  trace;  silver 1,303  04 

The  character  of  the  ore  at  the  present  depth  makes  it  peculiarly 
adapted  to  treatment  by  raw  amalgamation. 

Sot  far  from  the  Belmont,  and  parallel  to  it.  is  the  Greenhorn  lode, 
discovered  and  owned  bv  the  same  parlies,  and  having  the  .same  course, 
dip,  and  quality  of  ore.  The  shaft  is  down  30  feet ;  ore  on  hand,  about 
100  tons.  ,     ,. 

Half  a  mile  above  the  Greenhorn  is  (he  Silver-lining  lode,  discovered 
this  J nl I  bv  Frank  J.  Parker.  It  is  40  feet  wide  on  the  surface,  and  has 
a  shaft  15  feet  deep.  During  this  winter  Mr.  Parker  will  sink  it  75  feet 
deeper,  and  then  cross-cut  to  the  other  wall.  There  is  a  small  amount 
of  ore  on  hand,  which  compares  well  with  the  best  in  the  camp. 

The  Alpha  lode,  discovered  and  owned  by  the  same  party,  is  believed 
to  be.  an  extension  of  the  Belmont.  Considerable  work  has  been  done 
at  the  surface.  The  ore,  unlike  that  of  the  other  lodes,  carries  gold.  A 
good  prospect  is  obtained  by  panning  ;  but  it  can  be  seen  by  the  color 
that  the  gold  contains  probably  over  one-half  silver. 

Several  other  lodes  have  been  discovered  in  the  immediate  vicinity, 
but  thev  will  not  bo  developed  before  spring.  The  surface-indications 
iustilv  ilie  belief  that  thev  will  prove  not  inferior  to  the  above. 

Two  miles  east  of  the  belt  of  silver-lodes  is  the  Picayune  lode, 
owned  by  Parker,  r.ridgoraan,  Hoover  &  Co. 

It  is  a  promising  copper-lode.  20  feel,  wide,  the  ore  being  ehieily  cop- 
per-glance and  bornite,  with  small  amounts  of  carbonate,  the  best,  yield- 
ing 00  per  cent,  of  copper  and  about,  8;50  in  gold  and  silver.  Work  on 
tins  lode  is  now  prosecuted  by  a  tunnel,  and  some  ore  has  been  found 
which  is  said  to  have  assayed  as  high  as  S 174  per  ton  in  gold. 

On  the  next  ridge  east  of  this  lode  is  found  a  huge  deposit  of  iron-ore, 
large  bowlders  of  excellent  hematite  covering  the  ground  for  a  quarter 
of  a  mile. 

Forty  miles  north,  on  the  range  dividing  the  Weiser  and  Salmon  Piv- 
ers.  is  another  copper-lode,  called  the  Kin e  Cloud.  In  the  bottom  of  the 
shaft,  which  is  00  feet  deep,  the  lode  is  23  feet  wide,  and  it  is  claimed 
that  assays  have  been  obtained  from  the  ore  yielding  HO  per  cent,  cop- 
per and  from  $701)  to  -S 1 ,800  in  gold  to  the  ton.  If  such  be  the  case,  the 
ore  must  principally  consist  of  red-copper  ore,  (cuprite,)  or  native  cop- 
per, and  the  vein  may  become  very  valuable  in  the  future  ;  but  the  cor- 
rectness of  the  assays  is  open  to  doubt.  The  lode  has  been  abandoned 
for  the  last  two  years. 

A  led^e  has  also  been  found  in  this  district  which  produces  a  very 
line  quality  of  mica.  The  largest  sheets  seen  by  Mr.  Welters  were  about 
3  by  i  inches,  but  the  owners  contend  that  they  can  furuish  larger  ones. 
On  the  Payette  some  work  has  been  done  in  developing  a  coal-deposit, 
and  it  is  reported  that  very  tine  coal  lias  been  obtained,  burning  well  in 
a  stove,  and  also  suitable  for  the  blacksmith's  forge. 

There  arc  undoubtedly  large  deposits  of  fine  lignite  all  along  the  foot- 
hills, from  a  point  50  miles  southeast  of  Boise  City  to  the  Snake  Itiver. 
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Pieces  of  "float-coal"  found  in  different  places  have,  been  tried  at  the 
Boise  assay-office.  They  burn  with  a  long  yellow  flame,  leave  3.5  per 
cent,  of  ash,  and  contain  no  sulphur. 

ALTURAS  COUNTY. 

In  Bed  Warrior  district  some  work  Las  been  done  in  the  Wide  West 
Mine,  though,  owing  probably  to  the  financial  embarrassment  of  the 
owner,  it  has  been  rather  spasmodic  in  character.  In  following  the 
third  level  west  a  cross- lis.su re  was  encountered  which  slightly  dislocau-d 
the' older  vein,  and  proved  entirely  barren  of  the  precious  metals.  Work 
was  stopped  when  the  quartz  proved  valueless,  and  nothing  was  done 
to  ascertain  the  character  and  extent  of  the  disturbance,  which  evi- 
dently had  taken  place  there.  A  sba.lt  was  then  sank  315  I'eet  from  the 
month  of  the  tunnel  *,o  a  depth  of  75  feet,  but  at  25  feet  the  vein  was 
lost,  which  also  remained  unnoticed  until  a  fortunate  i;  slide"  occurred, 
leaving  a  tine  body  of  ore  exposed  on  the  hanging-wall.  On  this  vein 
tlie  fourth  level  was  run  west.  At  a  distance  corresponding  with  that 
in  the  third  level  the  cross-vein  was  struck  again,  but  the  regular  vein 
was  found  beyond  the  crossing  close  to  the  place  of  dislocation.  This 
level  is  now  in  15(1  i'eet.  and  .shows  from  1  to  '2  I'eet  of  ore,  which  yields 
in  the  mill  from  825  to  $30  per  ton.  Beyond  the  cross-fissure  the  lode 
has  never  been  worked  in  the  upper  levels,  and  there  is  consequently 
an  extensive  piece  of  virgin  ground,  about:  300  feet  high,  left,  untouched"", 
which,  alter  being  properly  opened,  will  keep  the  mill  running  stcadilv 
for  a  long  time. 

The  large  amount  of  water  made  by  the  shaft  and  the  fourth  level  is 
hoisted  by  a  horse-whim  put  up  in  a  chamber  excavated  for  that  purpose 
in  the  third  level.  This  forms  a  very  serious  obstacle  to  profitable  min- 
ing, and  it  is  much  to  be  regretted  that  the  owner's  present  financial  ;!;!'- 
iiculties  have  prevented  so  far  the  erection  of  good  substantia!  hoisLiir;^- 
worfcs,  which  will  be  necessary  before  long  to  reduce  the  expenses  of 
ruining. 

It  was  the  intention  to  prosecute  work  vigorously,  but  late  in  Decem- 
ber the  batteries  broke  down,  and  as  Mr.  Ilnssey  was  dependent  on  his 
mill  to  pay  the  hands,  work  bad  to  be  .suspended  and  will  not  be  resumed 
before  next  summer. 

The  avalanche  is  worked  by  Thomas  &  Hobuan  and  a.  large  amount 
of  god  ore  is  taken  out.  The  shaft  is  now  down  GO  feet  below  the  100- 
foot  level,  and  the  owners  are  running  a  cross-cut  tunnel  400  i'eet  long 
to  tap  the  lode  at  the  bottom  of  the  shaft.  They  are  now  in  250  ibef, 
and  if  they  find  the  lode  as  good  below  as  it  is  in  the  upper  workings, 
they  will  have  a  large  amount  of  first-class  ore  in  sight  after  their 
levels  have  been  run. 

The  Burnt  Pilot,  situated  a  short  distance  below  the  Wide  West,  was 
relocated,  and  is  now  s'.eadily  worked  by  Hicks,  Porter  &  Boary.  Their 
shall  is  -JO  feet  deep.and  shows  u  2-foot  vein  of  ore  which  will  probahlv 
mill  $50  per  ton.  They  expect  to  have  about  101)  tons  on  the  dump 
when  spring  opens. 

The  Governor  Bennett  was  located  and  worked  by  Frank  Strauss,  18 
tons  of  ore  having  been  taken  out,  which  yielded  at  the  rate  of  Srt'J  per 
ton. 

The  Hard  up  has  been  worked  by  Strauss  &  Van  Schack,  and  a  lot  of 
ore  taken  out,  for  which  the  owners  were  offered  $<>;>  per  ton  on  the 
dump.     The  Bearskin,  worked   by  Temple  Brothers,  and   the    John 
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Schaeffer,  worked  by  Frank  Shaeffer,  produce  some  good  ore,  as  also 

does  WakelieldVXenino  lode.  . 

The  property  formerly  owned  bv  (!.  Jacobs,  of  l.oise  City,  including 
!i"0-stauipmiii,  the  Victor,  New  York,  and  other  lodes,  bus  been^ld  b* 
Sun  Francisco  parties,  wlio  liave  not  yet  done  anything  with  it,  but  will 
probablv  commence  active  operations  nest  spring. 

Rod;y  Bur  <J> strict. —The  Ada  Editions  was  steadily  worked  until  the 
hitter  part  of  September,  when  operations  were  suspended,  tor  what  rea- 
son I  have  been  unable  lo  ascertain.  If  it  were  because  the  work  was 
nor  iuolit;ible.  the  mine  ought  not  to  be  blamed,  for  there  is  hardly  a 
betb-r  "old-mine  in  the  Territory  than  the  Ada  Eiimore.  Hut  Ihe  pro- 
prietors seem  to  have  expected  the  mine  to  pay  its  own  way  from  the 
gra^s-rootsdown,  audio  lurnish  from  its  own  proiits  Hit-  pumping,  boisf- 
juf,  and  milling  facilities  which  are  essential  to  its  profits,  fconiojndi- 
eious  advances  of  capital  in  such  cases  would  save  much  time,  loss,  and 
discouragement. 

Dunn"  this  Year  the  shaft  of  the  Ada.  Eiimore  has  been  extended  <o 
feet  deeper,  and  a  cross-cut  has  been  run  for  the  vein  from  the  bottom. 
A  vein  was  smick  which  was  supposed  to  be  the  Elhnoie  proper,  and 
was'iollowed  lor  about  ICO  feet,  when  the  real  lode  was  struck,  pro\  mg 
Hie  first  one  to  be  only  a  branch  or  offshoot.  Two  cross-cuts  were  then 
run  about  5(1  feet  apart,  and  both  developed  a  strong  body  of  ore  from 
1  to  2  feet  wide.  The  present  state  of  development  is  shown  by  the  fob 
lowiDg  diagram. 
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A,  main  si™  ft;  B,  WaiMitieiiniti  slmfl.;  C,  Ro.-sci'  slinft. ;  D.  nir-rnnnnction;  E  E 
ground  stojii'il  (int.  Ltvcis :  Isl,  !'.">  fci:(  ln.Otiw  shi-Ijicc,  extendi'^  !>Ki  furl  i-;ihI...  iuul  1fi(i 
fuel  v.c.sl  .if  slisilr;  !W.  ."id  fctit  lii'tow  Lst,  2iKJ  fr+i'l  i!;lsI.  ;s<i<1  l';l.i  fi-M  wtsl.;  liil.  75  i'v.vX 
biiliiw  2d,  MG  tVi.'t  wtst.  In  riic  iil;iiifc  jji>;ic(?  alinvi'  Mir  tji-.st  ]«vd  Miinll  puc^cla  (if  on.: 
'■■  ■'  ""*  'n  sufficient  qustutiiy  («  pny  for  working. 


have  been  found,  but  not  ii 
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A,  shaft;  &  B,  cross-cuts;  CC.AdaEHi 
Of  mam  vein,  N.  GCP  E.  ;  co'ursi-h  of  brar.uli 
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The  ore  obtained  from  the  mine  was  worked  iu  the  old  Waddiagbatn 
mill,  which  the  company  leased  from  Jacob  Eeeser.  It  produced  between 
$17,000  and  $18^000. 

Jacob  Eeeser  has  been  working  the  Wahl  Brothers'  property  nnder  a 
lease,  which  expires  in  April,  1876.  On  the  Ada  Ellmore  he  has  done  a 
good  deal  of  work,  but,  having  no  pump  or  good  hoisting-works,  was 
driven  out  by  the  water  as  soon  as  the  Pittsburgh  Company  stopped 
work.  The  Confederate  Star  has  been  worked  steadily  by  him,  and  a 
large  amount  of  ore  has  been  extracted,  which  yields  about  830  per 
ton.     One  hundred  tons  are  now  on  hand. 

Late  in  the  fall  the  Wahl  Brothers'  properly,  consisting  of  i  ,:iWI  feet 
in  the  Ellmore,  GOO  (undivided)  feet  in  the  Confederate  Star,  small 
amounts  in  several  other  lodes,  a  10-stamp  mill  considerably  worn 
known  as  the  Waddingham  Mill,  and  complete  new  machinery  for  a  :a> 
stamp  mill,  including  an  80  horse-power  engine,  was  sold  to'  T.  W, 
Rollins  for  the  small  sum  of  820,000.  This  properly  ranks  among  the 
best  in  Rocky  Bar,  but  the  former  proprietors  did  not  work  it.  During 
the  five  years  it  was  iu  their  possession,  their  only  action  was  to  give 
Mr.  Eeeser  a  lease  for  two  years;  and  the  result  of  his  work  clearly 
shows  that  by  the  expenditure  of  some  money  iu  putting  the  mines  in 
proper  shape  for  working  a  ranch  larger  sum  could  have  been  obtained 
as  clear  profit  than  was  received  from  the  sale  of  the  whole  property. 
Wliile  their  ground  in  the  Ellmore  was  not  developed,  the  work  done  by 
the  Pittsburgh  Company  on  the  adjoining  claim  showed  that  the  rich 
ore-body  pitches  directly  into  the  Wahl  Brothers'  ground,  and  thus  es- 
tablished the  value  of  this  property  beyond  doubt.  The  Confederate 
Star  enjoyed  already  in  early  times  a  high  reputation,  having  produced 
about  $250,000.  There  is  a  large  amount  of  ore  now  left  in  the  old 
levels,  and  Mr.  Eeeser  demonstrated  the  continuity  of  the  ore-body  by 
sinking  50  feet  and  running  levels  both  ways. 

A  lawsuit  between  "Wahl  Brothers  and  the  Valley  Cold-.Mimiig  Com- 
pany involving  the  identity  of  the  Confederate  Star  and  the  Golden  Star, 
(the  latter  being  owned  and  worked  by  the  company,)  was  decided  i.ius 
summer  in  favor  of  the  former,  which  leaves  the  Valley  Company  with- 
out a  mine  ;  but  it  is  probable  that  the  purchase  above  mentioned  was 
made  in  the  interest  of  the  principal  stockholder  of  that  company. 

Mr.  A.  Kramer  crushed  30  tons  of  ore  from  the  Sierra  lode,  which 
yielded  $25  per  ton.  , 

The  Idaho  is  worked  under  a  lease  by  Fitzwater  and  Parlin,  looks 
well,  and  turns  out  some  high-grade  ore. 

The  Vishnu  is  also  worked  under  lease,  by  Parsons,  Myers,  Ha-li  & 
Anderson.  Their  level  is  in  100  feet  west  and  100  feet  east,  and  10J 
tons  of  good  ore  are  on  hand.  ,«.„«** 

The  Idaho  Bonanza,  owned  by  Dilley  &  Johnson,  lias  a  sli.itl  bO  lee. 
deep  and  across-cut  tunnel  has  been  run  a  distance  of  100  feet.  A 
contract  lias  been  given  to  extend  this  tunnel  100  feet  farther  and  raise 
an  air-shaft,  which  will  open  a  large  amount  of  ground.  The  lode  curries 
from  one  to  two  feet  of  ore,  which  yields  about  $00  per  ton  in  the 
stamp-mill. 

Iu  Hardscrabble,  onlv  two  men  are  at  work  on  Preitler  L\;  Company  s 
lodes.  Last  winter  a  shaft  was  sunk  100  feet  on  the  Poor  man,  develop- 
ing a  body  of  ore  along  the  whole  distance  from  8  to  10  inches  wide, 
that  will  probal.lv  mill  not  less  than  ¥-10  to  $u0  per  Ion.  This  winter  a 
level  was  run  from  the  bottom  of  the  shaft,  and  some  exceedingly  rich 
ore  was  struck  in  it. 

Some  drifting  has  also  been  done  on  the  General  Grant,  exposing  an 
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ore-rein  over  a  foot  wide,  worth,  according  to  tests  made,  from  $50  to 
$100  per  ton. 

The  placer-claims  were  worked  with  seven  bauds.  They  cleared  the 
owners  800  per  day  over  all  expenses  from  May  1  to  November  15,  and 
there  is  ground  enough  covered  by  the  present  ditches  to  last  for  several 
years  more. 

Atlanta  district.— More  activity  has  prevailed  in  this  camp  during  the 
last  year  than  for  a  long  time  before,  and  the  results  so  far  obtained  arc 
of  an  exceedingly  favorable  character. 

The  principal  work  has  been  done  on  the  Atlanta  lode,  Mr.  Lantis 
has  been  working  the  Monarch  Company's  ground  steadily,  and  with 
results  exceedingly  creditable  to  his  energy  and  ability.  Operations 
were  commenced  without  available  capital,  and  the  utmost,  economy  was 
necessary;  but  everything  has  been  done  in  the  most  substantial  man- 
ner, and  not  only  with  a  view  to  present,  but  also  to  future  wauts.  In  the 
summerof  1871a  very  rich  vein  of  ore  was  struck  at  the  surface,  on  which 
work  has  been  continued  ever  since.  At  the  same  time  the  deep  cross- 
cut tunnel  which  was  in  about  400  feet  reached  the  vein,  and  has  since 
been  extended  300  feet.  An  air-shaft  has  been  raised  to  the  surface  and 
a  contract  let  for  1,000  feet  of  levels,  which,  when  completed,  will  put 
the  miDe  in  good  condition  for  the  steady  production  of  a  large  amount 
of  ore.  During  the  year  40J  tons  of  first-class  ore  was  shipped  to 
Omaha,  which  yielded  over  8100,000.  Besides  this,  a  large  amount  of 
second-class  ore  was  treated  in  the  company's  mill,  which  yielded  from 
810  to  850  per  ton.  Encouraged  by  these  excellent  results,  the  owners 
instructed  Mr.  Lantis  to  put  on  a  force  of  50  men  during  the  wiuter, 
but  owing  to  the  advanced  season  the  necessary  supplies  for  such  an 
increased  force  could  not  be  obtained,  and  there  are  only  a  dozen  men 
now  employed.  At  present  from  30  to  40  tons  of  first-class  shipping- 
ore  are  on  hand,  and  the  mill  is  kept  running  at  full  capacity  on  second- 
class  ore. 

The  ground  adjoining  that,  of  the  Monarch  Company's,  formerly  owned 
by  A.  O.  Miller,  and  comprising  500  feet,  was  purchased  in  the  spring 
by  the  Buffalo  Company,  which  also  bought  the  Silver  Tide  in  Atlanta, 
and  the  Itasca  iu  Rocky  Bar,  from  Mr.  Tillman.  Up  to  the  time  of  Mr. 
Wolters's  visit,  in  September,  operations  had  been  confined  to  surface- 
work,  in  following  up  of  small  seams  of  rich  ore  in  every  possible  direc- 
tion. Since  then  the  company  has  commenced  to  push  the  deep  cross-cut 
tunnel  toward  the  vein.  The  former  owner  commenced  this  tunnel  and 
drove  it  150  feet,  100  feet  more  being  necessary  to  intersect  the  lode 
about  110  feet  below  the  upper  workings.  At  the  point  of  intersec- 
tion an  air-shaft  will  be  raised  and  levels  run  both  ways,  and  then 
the  mine  will  be  ready  for  the  cheap  extraction  of  ore.  Nearly  all 
the  surface- work  has  very  little  value  for  future  operations.  In  fact,  the 
finances  of  the  company  would  no  doubt  be  in  a  better  condition  if  it 
had  never  been  done,  as  the  amount  of  ore  extracted  will  cover  only  a 
small  portion  of  the  expenditures.  The  company  has  purchased  and  for- 
warded from  Chicago  a  10-stamp  mill,  which  is  now  lying  in  Kelton  and 
cannot  be  brought  into  Atlanta  before  July.  The  latter  circumstance. 
is,  however,  hardly  to  be  regretted,  as  the  mill  will  not  be  greatly  needed 
before  the  spring  of  1877.  Even  then  the  question  will  arise  whether 
the  machinery  is  adapted  to  the  treatment  of  the  Atlanta  ore. 

Messrs.  Hill  &  Abbott  are  at  work  ou  their  claim  iu  the  Atlanta;  re- 
sults not  known. 

On  the  Lucy  Philipps  and  William  Tell,  which  are  both  west  exten- 
sions of  the  Atlanta,  only  so  much  work  has  beeu  done  as  was  neces- 
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sary  to  hold  the  claims  under  the  act  of  1872;  the  eastern  extension 
is  worked  by  Turner  &  Steadinan. 

The  Last  Chance  is  worked  by  Heath,  Newton  Brothers  &  l'logan, 
and  yields  extraordinarily  rich  ore,  some  lots  running  as  high  as  $220 
per  ton  in  the  mill.  Very  frequently  small  pockets  full  of  native  gold 
are  encountered.  Recently  a  piece  of  quartz  weighing  5  pounds  was 
pounded  up  and  panned  out,  yielding  lo  ounces  of  gold,  worth  $14  per 
ounce.  Still  later  46  ouuees  of  gold,  worth  $(546*,  were  obtained  from 
7J  pounds  of  rock. 

The  Pomeroy  is  the  west  extension  of  the  Last  Chance,  and  is  worked 
by  Barnhart,  Markey  &  Mullaly.  They  employ  four  bauds,  have  an 
ore- vein  10  inches  wide,  which  mills  670  to  $75  per  ton,  and  justly  con- 
sider themselves  fortunate. 

The  Leonora  and  Stanley  lodes  have  been  leased  to  Baxton  &  Orr  for 
five  years,  together  with  the  10  stamp  mill  owued  by  the  Gold-Mining 
Company  of  Yuba.  "Work  is  progressing  steadily  on  the  Leonora,  and 
Mr.  Baxter  says  that  he  has  now  ore  enough  iu  sight  to  keep  his  mill 
running  steadily  from  April  to  November  without  any  further  develop- 
ment. A  run  of  this  ore  made  in  November  yielded  at  the  rate  of  $80 
per  ton. 

Messrs.  Tims.  Falk  &  Irwin  are  running  a  tunnel  on  the  Survey  lode, 
and  Doolan  &  Newton  are  working  the  Tahoma, 

The  fact  that  nearly  all  the  mine-owners  are  poor  workingmen,  unable 
to  put  their  mines  in  condition  for  continuous  working  during  the  long 
and  severe  winters,  the  absence  of  facilities  for  transportation  and  of 
proper  works  for  the  reduction  of  the  silver-ores,  together  with  the  high 
prices  for  provisions  and  mining  implements  and  materials,  continue  to 
be  severely  felt  by  the  Atlanta  people,  bur  present  indications  prophesy 
that  in  spite  of  these  drawbacks  better  days  are  in  store  for  the  district. 

The  following  correspondence,  taken  from  the  Owyhee  Avalanche, 
gives  a  good  account  of  the  difficulties  which  have  to  be  overcome  and 
the  necessities  of  the  camp : 

The  magnitude  of  the  in i i l L n^r- L i;  1  e;N.-:^;^  of Altnras  County,  and  the  limited  eharactcr 
oftta-ir  operations  up  jo  the  present  T  inn-.  ,u.s^iS,t- tlir  indent  necessity  lor  tahitia;  stops 
i.o  bi'iiij;  tbe  attention  "1'  cap  italics  to  the.  violi  mineral  icsomces  [bat  here  abound. 
In  spite  of  all  tin:-  disafn  ant  a«es  that  Imv"  a  I  tended  the  wuvkini;  ui'  t  aese  mines,  the 
slow  process  of  develop*  i;>;  Tht.-in.  and  tin-  hejryarl.v  amount  uf  capital  invested,  it  bas 
been  NnfLsliwuin'ily  demon. r  rat  en  thai,  even  wild  these  ;n:i.l  mimerons  olber  disadvan- 
tages, tli ii  mines  are  making  some  headway.  On  many  of  tlie  mines  of  Atlanta,  wdiero 
there  is  a  more  handful  of  men  nt  work,  rock  is  beiti;;  taken  mil  lhal  realizes  several 
hundred  dollars  [icr  ion.  Idii  little  clibr!.  seems  tu  be  ir.ii.U-  lo  handle  or  Met  at  rock 
(hat  pa vs  loss  [ban  Slii!!.*  ami  in  many  instances  I  have  noticed  piles  of  it  tluit  would 
yield  $20,  $30,  or  $4(1  to  Tin;  ton  laid  aside  and  iv-ardcii  ;;>  unrcmimeraiivo.  there  beiu- 
so  much  of  it, 'in  nigh  I  of  better  enulity,  Ilia  I  at  tent  ion  at  present  is  directed  only  to  I  ho 
««rt!i:;jj  of  tin;  very  best.  jMen  of  limited  means  bine  Income,  possessed  of  rich  claims, 
unci  are  work  in  ,r  them  bv  slow  process,  jiei !  ing  o  aal'iz  crushed  in  stualUiuantitii  s,  and 
Bc(!ii!-i;ijf  enough  of  the  neetlfnl  to  iny  in  supplies  for  a  winter  campaign.  Tiy  Hie  linn: 
these  snnpiies  arrive  here  i  ho  cost  of  even  ihhcT  is  ien:'y  doubled,  and  this,  coupled 
with  the  impossibility  of  working  mines,  even  on  a-  limited  scale,  with..!:;  machinery, 
and  with  many  drawbacks,  prevents  anv  perceptible  headway  from  being-  niaiie  year 
after  Tear.  This  is  a!  present  the  slate  of  some  of  (lie  best  mines  of  Ahnras  Comity. 
Capita  I  is  tlm|;real  waal.  here.  Greater  faciii;  ie>  for  iru-ospnitation  are  needed.  Rich 
ledges  are.  awaiting  development,  and  with  the  desirable  means  at  band  for  carrying 
on  (hi;  work,  the  bullion  product  from  the  mines  in  I  be  vicinity  of  Atlanta  alone  con'd 
be  ea-ily  increased  one  bundled  fold  and  a  population  of  i  hon^mds  be  made  to  subsist 
where  there  are  now  only  a  feu'  scattered  residents. 

Making  due  allowance  for  the  hyperbole  of  the  concluding  sentence — 

for  it  is  not  "easy"  to  increase  the  product  of  any  district  "  one  hundred 

•Less  than  |50  La  probably  nearer  the  truth.— E.  W.  E. 
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fold" — the  general  justice  of  tbe  foregoing  analysis  of  tbe  situation  of 
affairs  in  tins  district  must  be  admitted.  In  confirmation  of  tbe  opin- 
ions already  given  in  ray  reports  concerning  its  natural  resources,  I  add 
in  this  place  a  later  report  on  the  subject  by  Mr.  J.  E.  Clayton,  received 
while  these  pages  were  in  preparation.  I  omit  some  criticisms  of  tem- 
porary application. 

This  rismtirkablo  gold  : anil  silver  hearing  district  is  situated  on  the  Middle  Fork  of 
Roiso  River,  in  All  in,!'  Oituly,  Idaho  Territory.  I:s  [:osition  is  \i  miles  northerly  of 
Rooky  Liar,  ,'ind  about  (u  or  7D  miles  castor  Boise  dry,  tbe  capital  of  the  Territory. 
Atlanta  district,  lies  in  Use  very  heart  of  one  of  tbe  most  wild  and  mountainous  regions 
Of  Idabo.  For  many  miles  iu  every  direction  nothing  can  1)0  seen  bat  bold  granite 
mountains,  ami  decn  narrow  gorgs-s  eutlini:  into  them  in  every  direction,  Hindering 
them  a] most  iiiaeec.Sf.iole  except  to  !  lie  hardy  mountaineer  anil  wild  gnats,  mouutaln- 
sheep,  deer,  arid  oilier  wild  game  common  to  tin1  great  Rocky  Msiuntaiu  chain. 

The  niarioiaiosidsis  are  covcnssl  in  most  pari  by  dense  forests  of  pirn-,  fir,  and  spruce 
timber.  .Iu  every  canon  clear'  streams  of  pore  water  inn.  leap,  and  sparkle  over  their 
rocky  beds,  until  they  unite  in  one  clear,  beautiful,  lil  lie  river  of  two  or  three  rods 
wide-,  which  has  plowed  mil  n  gorge  through  I  he  granite  harriers  ui'.stward  until  it 
unites  with  the  North  Fork  of  the  Boise,  and  on  its  westerly  coarse  joins  the  South 
Fork,  in  Boise  liasin,  he  fore  ii  falls  into  Snake  River. 

The  only  line  of  approach  I  n  this  moinii anions  region  ar  present  is  from  tbe  south- 
west, by  way  of  Rocky  Bar,  liie  county-seat  of  Alluras  County.  A  fair  wagon-road 
lias  been  made  from  Rattlesnake  Station  (on  the  overland  road  to  Boise  City  and 
Fasl.crn  Oregon)  to  Rocky  Bar.  From  this  sialism  Hie  road  runs  northeasterly  across 
the,  range  of  lava  and  porphyry  hills  into  Little  Camas  I'rairie,  and  thence  by  the 
mouth  of  Lime  Creek  to  the  Sooth  Boise  River,  thence  up  the  river  10  or  12  miles  tn 
a  I  ri  hulary  Ilia  I,  joins  it.  fro  in  I  he-  nort  h  ;  I  hence  iiii  this  in  in  hern  branch  and  lis  side 
ravines  to  Kooky  Liar,  a  distance  of  about  ~>:i  miles  from  Rattlesnake  Station.  Here 
the  ivaiim  road  practical  iy  ceases,  and  I  ho  remaining  slistnntso  of  b-  miles  one  follows 
a  steep  bridle-path,  or  pack-trail,  over  the  mountain-rang!-  which  lies  between  the 
South  and  Middle  Forks  of  the  Boise  River.  A  wagon- way —not  a  road— has  been 
made  across  (.his  divide,  by  which  heavy  machinery  has  been  hauled  over,  at  great 
labor  and  expense,  to  Atlanta  City  ;  but  all  kinds  of  supplies  that  can  be  packed  on 
mules  are  transported  in  the  old  Mexican  style.  A  fair  wagon-road  could  be  made  over 
tins  route  at.  an  expense  of  ijf  i:.,n(i()  to  S',:o,0l''ii,  hut  it  would  be  useful  only  during  the 
summer  and  fall  months— say  about  six  months  in  (ho  year.  From  November  to  June 
the  deep  snow  obstructs  ail  communication,  except,  an  occasional  messenger,  who 
makes  the,  trip  across  the  mountains  on  Norwegian  snow-shoes.  Thus,  sis  months 
of  the  year  Atlanta  district  is  shut  out  from  the  world,  tstdaled  and  alone  in  the  bosom 
of  the  grand  old  mountains.  There-  is  one  possible  outlet  lliai  will  in  lime  be  made  for 
this  isolated  district  —  the  only  one  that  can  be  made  passable  daring  the  winter  sea- 
son— aud  that,  is  down  the  canon  of  Middle  Boise.     To  build  a  road  down  this  canon,  a 

distance  of  30  miles,  wili  require  ,~;.iU. hi it J  or  i-&'. '.  but,  the  importance  of  the  mines  of 

tlit  district  will  warrant  the  outlay.  This  road  conhl  lie  kept  opsin  ail  wittier  to  lioiso 
City,  and  suppiies  of  every  kind  would  come  from  that  city  instead  of  the  ditiieuli.  anil 
uncertain  route  by  the  way  of  Rocky  Hear.  ISoiso  Ciry  can  afford  lo  make  ibis  road, 
independent,  of  any  on tjis.tr  help.  If  1  i.i-  cili/ens  intend  lo  consul t  their  own  interest, 
they  must,  construct  rm hating  ibis's  of  road  into  the  important,  mining-district,  so  aa 
lo  conccntrat.si  Ills'  tradss  of  the  interior  stud  maki:  their  city  the  great  dist.ri'.jating- 
point  for  the  western  pari  of  the  Territory. 

The  geological  format  ion  of  Atlanta  district  is  granite,  with  dikes  of  syouilo  and 
three  or  four  varieties  of  porphyry  smiting  through  tlm  country  in  various  s:ourses, 
hut  generally  in  s'asts'rly  and  westerly  di  reel  ions,  with  I  Ins  general  courses  of  thomctal- 
i  sen  ring  veins.  Tin;  largest,  uiimlsisr  of  the  gold  and  sii\  cr  i sales  are  cs  mi  lined  to  a  par- 
tially isoiaied  inoiiiiisii:i,  silnals'd  bi''\>ssc;i  Middle  Boise  River  on  the  north.  Grouse 
Creek  on  tiie  south,  and  Yuba  River  on  the  southwest  sides.  On  the  east  it.  is  con- 
nected by  a  low  g-isi  wi'h  a  high  and  very  steep  range  of  granite  mountains  that  trend 
north  anil  south. '  The  Atlanta  Hill,  as  it  is  some'inis-s  calh-d,  is  surrounded  by  mount- 
ains much  higher  than  itself,  giving  it  tie.:  appearance  of  a  hi'.]  in  the  eentssrofa 
grand  amphitheater  of  lol'y  mountains,  Its  dimensions  are  about  four  miles  long 
from  east  to  west,  by  I  wo  or  three  miles  wide  from  uorth  to  south.  Its  heigh:  above 
the  river  at.  its  base 'is  about.  l,0sXt  feet,  and  above  sea  'eve;  fj.Tt.H!  feet,  Atlanta  City, 
on  the  llai  lnrar  '  In.'  river  at,  tin:  north  base  of  the  hill,  is  iVJd'.i  feet  above  sea-level. 

The  vein-system  <:om-ists  in  most  part  of  a  series  of  nearly  parallel  veins,  bavin,1;  E, 
course  of  north  r;J--  west  anil  south  ~<J"  east,  (magnetic;!  and  a  slip  smith  s>f  be)'-'-  to  f-U-% 
The  number  of  these  veins  is  not  known,  bat  on  the  north  slope  of  the  hill  there  are 
four  or  live  which  ba.ve  been  worked  to  some  extent,  and  on  the  south  side  there  are 
at  least  three  which  have  been  located  and  prospered  to  a  limited  extent. 
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,„T,his  system  of  veins  ia  generally  small,  varying  in  thickness   from  6  inches  to  8  or 

lit  feet,  lhey  ml  cany  free  gold  in  chimneys  uv  ore-shoo!  s,  with,  barren  spaces  be- 
tween. The  lodes  are  ;i,l  in  tine  iRs mvs,  ami  have  welUleliucil  walls,  with  clav  seams 
between  the  lodes  and  their  walls. 

The  Atlanta  is  an  immense  iotle.  that  has  a  course  about  south  TIF  west  atid  north 
«(,-  east,  and  a  dip  south  Ia<-  in  TO-'-,  llcginning  at  i lie  ..Mist  end  of  itm  hid.  near  the 
wesr  base.  <.|  tin.,  high  s;r;n,in,  [■an-,'  in  I  lie  Monto/iima  Gap,  the  erosl  of  the  tiiil  runs 
southwest  about  iti/OO  ['cot;  it.  then  curves  around  to  the  wesi  anil  eonl  inmv;  tolerable 
d;reci  a  distance  of  three-quarters  of  a,  mile,  then  turns  northwest  toward  the  iuncliou 
oi  5  n tin  creek  with  Middle  Boise.  The  lode  first,  makes  it  appearance  near  Montezuma 
(.ap,  and  runs  through  the  crest  of  the  hill  and  across  the  head  of  Quarlz  Gul.-ii  at 
the  Monarch  Mine.  Continuing  ils  course  alougtho  north  sulo  of  t  lie  rid-o  about 
...iJiio  teet,  it  again  crosses  the  summit  and  branches  into  three  veins,  which  trend 
oln ii| !i<  iv  down  the,  south wi.t  slope- of  I  he  ridge  toward  Yuba  Creek.  The  cropping 
are  trie.  .  able  a  distance  of  about  I  wo  miles.  All  of  it  has  been  located  and  work,"] 
along  I  lie  surface  sufficiently  to  bold  ike  claims  good  under  the  iiiw.  Xo  dovoionioent, 
have  been  inane  nl  a  jieniianenr  character,  except  on  ike.  Monarch  ami  Buffalo  claims. 
Loth  ol   these  chums  have  been  (apped  bv  tunnels  ri       "■■       ■  . .    ■    , 

lode  about  100  feel  below  (he  surface  ami  about  81 
Monarch  tunnel  gains  depth  below  the  cropping  as  i 
high  ridge  toward  Monte/ tuna.  Gap.  At  the  east 
level  wi.t  ',>„;!!. <i  ieet  or  more  below  the  surface'. 

Tiie  width  of  this  great  lode  be,!. ween  the  walls  is  from  til  to  100  feet,  ami  near  the 
point  where  it  crosses  the  summit  ioward  Yfi'ua  Creek  it  is  much  larger,  but  its  exact 
width  at  :h  is  point  ha.s  not  been  ascertained  by  any  direct  cross-en  ts.  'The  me:  aire 
contents  are  gold,  native  silver,  ruby  silver,  brittle  silver,  ami  sulphide  of  sdver  or 
eilvcr-glunce.  The  brittle  .silver,  or  black  euiphui-ct.  is  the  most  abcmlam  ore;  nevt. 
in  i|iianlity  and  value  is  thereby  silver.  Tin;  native  silver  and  the  silver-glance  are 
found  only  in  sma.l  <| mint.it. ies.  The  free  gold  constitutes  I. went v  to  i'ortv  per  cent  of 
the  value.  'I  he  «thcr  minerais  are  j  roil- pv  rites  in  moderate  quantities. 'disseminated 
through  a  friable  -rail alar  qu/iru  gangim.  and  a  cabby,  soitish  granite,  which  seems  to 
be  a  part  oi  the  bale,  as  intercalated  seams  and  masses  between  (he  layers  of  quart/. 
I  saw  no  traces  of  copper,  zinc,  or  lead.  In  fact,  this  lode  carries  the  purest,  ores  of 
silver  that  .1.  nave  ever  seen  in  any  cm  tensive  mine. 

The  Monarch  Company's  groumi  eonss.sM  of  l.bull  feel  in  leuf-th  on  the  lode,  bpn-in- 
niiir;  at  a  point  sonic  oil!!  io  4 lie  feel  southwest  of  Quart/  Gulch,  and  rnuui'm.-  east 
across  the  gulch  into  Montezuma  Hill.  A  tunnel  has  been  run.  from  ibo  northwest 
mculy  parade]  will)  the  gnleb  until  the  vein  was  cut  at,  a  point  near  the  wesr  end  of 
the  claim;  then  it  turns  east.  1'oilowiiig  ibo  hxh-  under  the.  ,rnkh  and  into  the  high 
ridge  or  hill  above  mentioned. 

The  rich  seam  of  black  sulpkuret  and  ruby  oro  varies  in  width  from  1  to  6  or  7  feet, 
bur  alongside  of  it  is  a  seam  of  p ay-rock  that  cairles  a  good  pcreeniagc.  oi'  free  <m!d 
with  silver-ore  disseminated  through  it.  This  ore  is  milled  without  toasting,  ijiii"[ai.; 
with  {food,  results.  The.  yield  in  bullion  rarely  exceeds  4n  per  cent,  ol"  the  assay-values. 
"J  ho  neb  brittle  sulphuivt  uud  ruby  ore  is  Hssnitrd  from  the  mass  and  shipped  East 
for  reduction.  I  could  not  learn  the  amount  of  ore  shipped  up  to  date— common  im- 
port says  five  or  sis.  hundred  tons,  that,  assavs  from  8-diU  tn  -y.Oiiti  per  Mm.  Ji.dmmf 
from  what  I  saw  of  the  ore,  I  should  [dace  the  average  at  about  $1,000  per  ton,  The 
lower  grades  of  ore  are  taken  to  the  company's  mill,  just  below  Allan!  a  Citv,  a  dis- 
tance oi  about  two  and  a  half  miles  from  the  mine,  'the  second-class  ore  -.„'  said  l.o 
have  an  average  vnluo  of  Slot)  per  ton.  but.  whei her  that  sum  is  the  product  in  bullion 
orfsthe  assay- value,  I  did  not  learn.  The  ore  I  saw  hauled  to  the  mill  during  the 
week  of  my  stay  in  the  district  appeared  to  be  much  richer,  i  ..houid  say  not  teas  than 
1300  Msay-valae. 

The  work  at  the  mine  should  he  thoroughly  surveyed  and  a  shaft  started  "to  the 
deep"  with  hoisting-works  ami  pumps  lo  put  it  down  1.U00  feet,  and  ai  each  loo  t'ret 
levels  should  bo  run  each  way  to  open  and  drain  the  ground.  In  the  second  place,  a 
good  40-stamp  mill  should  be  eroded,  with  furnaces  ami  appliances  of  the  best  pal - 
terns  to  reduce  all  the  ores  on  ilic  grnuiid,  and  slop  the  foil v  of  saeking  and  shipping 
the i  ore  2,000  miles  to  he  reduced.  A  wagon-road  shotiid  also  be  made' down  the  river 
to  lloise  City,  so  that  the  bullion  could  he  sent  out  daily  bv  stage  all  llu- vear  round. 

This  would  noi  In;  all  the  good  results  of  such  change,  Every  claim  in' the  district 
■would  be  explored,  many  other  mil!,,  erected,  I  lie  population  increased  to  two  or  flire.u 
thousand  souls,  and  the  bullion   p  toil  net  brought  up  to  several  million.-,  per  annum. 

The  Buffalo  claim  adjoins  the  Monarch  Mine  on  the  wesl.  and  extends  westerly  ou 
the  lode  480  feel.  This  mine  is  opened  also  by  a  tnutiei  from' yuan/  Gulch,  which  'cuts 
tholcde  near  the  center  of  the  claim  luu  feet  below  the  surface,  A  level  bus  been 
driven  west  about  100  feet,  all  the  wav  in  good  ore.  Another  level  ha.s  been  driven 
east,  following  the  rich-ore  streak  ioward  the  Monarch  a  distance  of  over  100  feet  at 
the  date  of  my  visit,  (September,  1£76.)     The  grade  of  ore  is   about  the  same  as  that 
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in  the  Monarch  Mine,  and  is  identical  in  character  in  every  respect.  The  rich-ore 
streak  varies  from  2  to  ti  [eel,  with  I  urge  quantities  of  lower  grades  alongside. 

There  are  no  preparations  for  opening  the  mine  below  tin;  t  iirim'l -level,  and  no  effi- 
cient means  of  reducing  i  lie  rich  ores  on  the  ground.  There  is  a  10-stamp  mill  in  pro- 
cess of  erection  on  tho  river  below  the  town,  to  be  driven  by  -water-power,  but  no 
furnaces  for  rousting  the  ore.  There  is  talk  about  putting  up  a  Bruckner  furnace  nest 
year.  At  present  they  ship  their  tirst-e'.HS.s.  ore,  and  are  accumulating  the  second-class 
at  iiip  mini!  iind  the  mill-site. 

West,  of  the  Buffalo  Mine  there  has  been  no  exploration  below  the  water-line,  and 
bul  little  work  of  any  kind  lias  lieen  lione  except  syri'acc-ents  and  boles  dug  1.0  trace 
Hie  lode  ami  ilo  enough  work  l-o  bold  the  claims  gemi  :, gainst  jumpers  and  reloeai.-i>rs. 
Ko  rich  ore  is  fotnnl  in  tin-  siirfjer  out  cropping-  anywhere  on  tin-  lode,  except  that  now 
and  i.ben  some  free  gold  is  found.  The  surface -ill  it  all  contains  go'.d  lite  whole  length 
of  t.be  vein,  but  no  rieh  silver-ore  is  found  on  the  surface,  nor  even  any  distinct  traces 
of  chlorides  of  silver.  The  country-rook  being  a  primitive  gin  nit  e  formal, ion,  there  is 
no  chloriue  in  it,  and  hence  no  chlorides  of  silver  have  been  found  in  the  croppings  of 
the  vein.     The  croppings  have  been  impoverished  by  oxidation  and  leaching  out  b\  the 


The  oxidation  of  a  snlphnrot  of  silver  changes  it  to  a  sulphnle  which  is  soluble  in 
water.  If  chlorine-  is  present,  the  silver  becomes  hxed  as  an  in  soluble  chloride;  lint 
if  it-  is  not.  present,  the  sulphate  dissolves  and  goes  out.  with  the  surface- water,  or  else 
settles  down  below  Ihe  water-line  and  rodepo.sits  as  a  sulphide,  or  as  native  silver,  if 
the  proper  chemical  reagents  are  present.  Tin-,  I  think,  is  the  true  explanation  of  the 
alise'iico  of  rich  silver -ores  in  the  eroppiugs  i.['  the  Atlanta  lode.  It  does  not  follow  I  hat. 
tin!  lode  earries  rich  silver-ore  below  1lie  water-level  throughout  its  whole  length.  If 
it  did,  it  would  he  a  remarkable  exception  to  the  general  title.  The  probabilities  are 
that  there  area  number  of  rich  chimneys  in  the  lode,  with  poor,  or  even  barren,  ground 
■between  them  :  but-  as  the  rich  silver  ore  does  not  come-  to  the  surface,  the  position  of 
t!ie  rich-ore  bodies  can  only  be  ascertained  by  actual  explorations.  As  a  rule,  however, 
those  portions  of  the  outcrop  that  curry  the  most  IVee  gold  will  be  the  places  most 
likely  to  have  rich  silver-ore  below  the  water-line.  Fortunately,  tin;  water  stands  in 
Ihe  lode  verv  near  the  surface.  This  is  owing  to  the  character  of  the  country-rock,  a 
softish  granite,  wirli  all  the  scams  filled  with  clay,  holding  the  waler  very  near  ihe 
surface,  except  where  deep  ravines  cut  across  the  lode  so  as  to  drain  the  water  from  the 
vein  on  each  side.  And  even  along  the  linoof  the  lode  the  water  does  uot  escape  read- 
ilv,  for  the  reason  that  the  joints  and  seams  in  the  vein  have  been  filled  with  clay 
by  infiltration  so  as  to  hold  the  water  permanently  within  a  short  distanco  of  the  sur- 
face. For  this  reason  the  permanent  water -lino  in  the  Atlanta  lode  is  not  a  horizontal 
line,  but  one  closely  approximating  to  the  surface  profile  of  the  lode  itself. 

There  arc  many  details  of  an  kit  crest  i  tig  character  that,  cannot  be  embodied  in  this 
paper  without  taking  up  too  much  space.  My  present  aim  has  been  to  give  a  brief 
outline  description  of  the  district,  and  the  peculiarity  of  tin!  great,  lode  v.  Iiieh  is  its 
most  striking  feature. 

BOISE  COUNTY. 

Banner  district. — Mr.  Crafts  has  new  reduction-worts  nearly  com- 
pleted, ten  stamps  being  in  complete  miming  order  and  bnt  little  work 
being  required  to  finish  the  other  ten.  The  mill  was  erected  according 
to  the  plans  and  under  the  supervision  of  Mr.  Anderson,  and  it  is  as 
substantially  built  and  as  well  planned  as  any  silver-mill  in  the  West. 
It  contains  20  stamps,  of  650  pounds  weight  each,  which  discharge 
through  a  screen  of  40  meshes  into  a  screw-conveyer,  which  brings  the 
ore  to  the  elevator.  This  lifts  it  into  another  screw -conveyer,  by  which 
it  is  discharged  into  the  feeding-apparatus  on  top  of  the  chloridizing 
roast  in  g-furnace.  The  latter  is  a  combination  of  the  Stetefeldt  and 
reverbcratory  patterns.  The  ore  is  distributed  into  the  furnace  by  means 
of  a  revolving  wheel,  falls  through  the  shaft  into  the  reverberatory,  con- 
sisting of  three  compartments,  and  here  accumulates  until  a  certain 
weight  is  reached,  which  lifts  a  lever  and  allows  the  ore  to  drop  with- 
out any  farther  aid.  The  amount  of  ore  collecting  on  the  hearth-plate 
before  it  turns  and  discharges  can,  of  course,  be  regulated  by  increasing 
or  diminishing  the  weights  attached  to  the  lever.  Jt  is  claimed  that 
a  higher  percentage  of  silver  is  ehloridized  by  leaving  the  ore  some 
length  of  time  in  the  reverberatory ;  but  even  if  this  is  not  the  case,  the 
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self-discharging  apparatus  is  a  decided  improvement.  The  gases  pass 
through  a  long  horizontal  flue  covered  with  iron  plates  belli  ml  the 
stamps,  which  serves  for  drying  the  wet  ore,  and  as  a  condensing-cham- 
ber.  The  ore  discharged  from  the  furnace  is  conveved  in  the  ear  on  a 
track  to  the  pans,  and  discharged  into  them  bv  dumping  (lie  car.  There 
is  one  pan  for  every  five  Stamps,  and  there  are,  in  all,  three  concentrat- 
ors. The  motive-power  is  furnished  by  a  fine  60-horse-power  engine 
wuli  two  fine-boilers.  A  test-run  of  five  tons  was  made,  which  vielded 
about  $100  per  ton,  and  proved  the  machinery  to  be  in  good  workiif' 
order. 

The  completion  of  this  mill  will  doubtless  give  a  strong  impetus  to 
the  development  of  the  camp,  and  will  prove  a  great  benefit  to  the  dis- 
trict; whether  it  will  be  a  financial  success  in  the  near  future  is  another 
question,  which  cannot  yet  be  answered.  Though  it  took  two  years  to 
so  far  finish  the  mill  as  to  get  one-half  its  capacity  in  running  order. 
and  there  was,  consequently,  plenty  of  time  to  get  the  mines  connected 
with  it  pretty  well  developed,  this  was  done  only  to  a  very  limited  ex- 
tent, and  the  total  result  of  the  mining  operations  during  tliese  two 
years  is  represented  by  500  tons  of  ore.  During  this  time,  of  course, 
most  of  the  work  done  consisted  of  sinking  and  drifting,  and  bv  stoping 
next  year  probably  four  or  five  times  as  much  ore  can  be  obtained  in 
one  year;  but  even  that  wilt  not  keep  the  m'ill  running  to  its  full 
capacity  for  more  than  five  months,  and  no  neighboring  mine  is  in  con- 
dition to  make  good  the  deficiency  by  custom-work. 

The  work  done  on  the  Banner  lode  amouuts  to  very  little.  Keither 
the  shaft  nor  the  levels  have  been  extended  one  foot,  and  operations 
have  been  exclusively  confined  to  stoping  out  some  good  ore  above  the 
old  levels,  at  a  deptli  of  35  or  40  feet,  and  to  some  surface-work  200  feet 
east  of  the  shaft.  The  lode,  where  opened,  is  well  defined  and  carries  a 
strong  body  of  ore. 

A  good  deal  of  dead-work  has  been  done  on  the  Wolverine  lode,  the 
cross-cut  tunnel  having  reached  the  lode,  and  the  shaft  having  been 
sunk  to  the  point.ot  intersection.  As  the  three  upper  sets  of  timber  and 
the  cribbing  in  the  shaft  had  given  way,  making  the  occurrence  of  a 
slide  probable  at  any  moment  and  the  descent  :i  dangerous  one,  Mr. 
Wolters  could  not  enter  this  mine. 

The  Crown  Point,  owned  by  Crafts  &  Grant,  is  on  the  same  vein 
near  the  crest  of  the  hill,  and  comprises  1,000  feet.  A  cross-cut  tunnel 
strikes  the  lode  40  feet  below  the  surface.  Levels  have  been  run  east 
and  west  58  feet  and  52  feet,  respectively:  a  shaft,  has  been  sunk  54 
feet  and  an  air-shaft  is  raised  to  tint  surface!  The  ore-vein,  so  far  as  de- 
veloped, is  very  strong,  there  being  in  places  from  3  to  i  feet  and 
nowhere  less  than  18  inches,  which  will  probably  average  675  to  isSO  per 
ton.  The  work  on  this  lode  has  been  done  by  Mr.  Grant  in  a  very  sub- 
stantial and  creditable  mauner. 

Beyond  the  ridge,  a  short  distance  from  the  Crown  Point,  is  the  Gal- 
veston lode,  discovered  this  summer  by  Mr.  Grant.  A  cut  4  feet  deep 
represents  all  the  work  done  on  it.  This  shows  a  good-looking  crevice 
5  feet  wide,  with  a  30-inch  vein  of  ore  similar  to  that  of  t  lie  other  lodes. 

Very  little  work  beyond  that  necessary  to  hold  title  under  the  provis- 
ions of  the  act  of  1872  has  been  done  on  any  other  lodes,  a  fact  which  is 
much  to  be  regretted,  as  every  pound  of  ore  that  can  be  produced  bv 
the  mines  of  this  district  will  be  of  importance  in  helping  to  keep  the 
mill  steadily  supplied,  and  thereby  insuring  its  success. 

Mr.  Crafts  has  invested  a  large  amount  of  money,  and  has  erected  as 
fine  a  silver-mill  as  can  be  found  in  the  Territory  ;  and  since  his  own 
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lodes  are  not  able  to  supply,  at  least  for  some  time  to  come,  all  tlie  ore 
required,  it  is  clearly  the  interest  and  the  duty  of  the  owners  of  outside 
lodes,  which,  but  for  Lis  enterprise,  would  not  be  wortL  anything,  to  do 
their  best  for  themselves  and  him  by  going  to  work  at  once  and  pro- 
daring  as  much  ore  as  possible. 

Between  Banner  and  Idaho  City,  about  six  miles  east  of  the  latter, 
are  the  Garnbrinns,  owned  by  Mr." Plowman;  the  Sub-Rosa,  owned  by 
Mr.  Hooten.  and  the  Keep  Cool.  Some  very  One  ore  has  been  obtained, 
especially  from  the  first  two  lodes,  the,  ore  from  the  Sub-llosa  ranging 
in  value 'from  615  to  -$100  per  ton'.  As  to  the  stale  of  development  in 
This  lode,  1  am  not  informed.  The  ore  from  the  three  lodes  is  now 
worked  in  a  10-stamp  mill  owned  by  Mr.  Plowman.  It  is  run  by  water 
power,  and  has  been  in  operation  not  quite  continuously  all  summer. 

Qiiartzhiirgk  district.— The-  Gold  Hill  Company,  which  has  thus  far 
worked  its  mine  only  above  the  water-level,  stopped  work  in  mill  and 
mine  in  Julv  and  commenced  sinking  an  incline  lot)  feet  long  and  gain- 
ing 100  feet  vertical  depth  at  the  southwest  side  of  the  creek.  The  mill 
in  the  mean  time  was  thoroughly  overhauled  and  improved,  the  copper 
plates  were  exchanged  for  silver-plated  ones,  and  the  length  of  the 
sluice-boxes  doubled.     The  old  copper  plates  .yielded  812,000. 

In  sinking  tbe  incline  the  owners  had  to  contend  with  a  very  large 
amount  of  water,  and  it  was  not  finished  until  the  latter  part  of  Novem- 
ber. A  cross-cut  was  then  started,  forming  a  large  curve  30  feet  long, 
this  shape  being  chosen  for  tbe  purpose  of  doing  away  with  the  neces- 
sity of  a  turu-table.  The  vein  was  reached  in  December,  and  shows  as 
well  in  width  and  quality  as  in  any  other  part  heretofore  developed. 

Very  fine  hoisting-works,  manufactured  by  Hawkins  &  Bartrell,  of 
San  Francisco,  were  erected  at  the  mouth  of  the  incline.  The  40  horse- 
power engine  is  a  portable,  double-hoisting  one,  with  link-motion  and 
double  reels.  It  takes  up,  with  hoisting-apparatus,  only  a  space  of  14 
bv  2(1  feet,  and  works  with  great  precision.  The  drums  are  S'2  by  JIG 
inches.  A  circular  saw  will  be  run  by  the  engine  for  the  sawing  of  tim- 
bers and  lagging,  which  will  save  a  large  amount  of  work  and  money. 
A  plentiful  supply  of  everything  needed  for  the  mill  and  mine  daring 
the  winter  has  been  laid  in,  representing  a  cash-value  of  at  least  $25,000, 
Nothing  has  yet  been  done  with  the  large  amount  of  concent  rated 
tailings  on  hand",  estimated  at  present  at  from  5,000  to  0,000  tons.  The 
great  Trouble  experienced  in  disposing  of  these  tailings  is  that  they  are 
probiihly  not  rich  enough  to  stand  the  expense  of  roasting,  and  SO  far 
no  satisfactory  results  have,  to  my  knowledge,  been  obained  without  it. 
The  Iowa  lode  is  owned  and  worked  by  the  Boise  Mining  Company. 
In  the  upper  level  the  ore  has  been  sloped  out  150  feet  high  for  a  dis- 
tance of  J  50  feet  north  and  100  feet  south.  In  the  lower  level  the  vein  is 
considerably  broken  up.  and  lies  so  flat,  that  the  ore  requires  much  hand- 
lingto  bring  it  through 'the  shoots.  Tbe  ore  lias  yielded  heretofore  from 
$5  to  SIS  per  ton,  averaging  from  gti  to  67;  the  expense  of  mining  and 
milling  amounts  to  $5 per  ton.  In  the  present  workings  tbe  ore  has  de- 
preciated in  value  and  the  additional  amount  of  labor  required  in  hand- 
ling takes  away  all  profit.  Owing  to  this  fact  the  owners  will  quit 
work  in  the  mine  altogether  for  the  present  and  complete  Tbe  upper 
cross-cut  tunnel  on  The  Gold  Hill  extension  or  Growling  Go  lode,  which 
also  belongs  to  them.  The  tunnel  will  have  to  be  extended  50  feet  To 
strike  the  lode,  and  when  the  levels  have  been  run  there  will  be  a  body 
of  good  ore  overhead,  100  feet  high,  ready  for  stoping.  The  tram-way 
over  which  the  ore  from  the  Iowa  is  brought  to  the  mill  will  also  be  used 
for  the  Gold  Hill  ore.    If  the  ore  in  the  upper  part  of  the  Gold  Hill  ex- 
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tension  proves  of  satisfactory  quality,  the  company  will  also  complete 
the  lowest.  cross-cut  liimicl,  which  is  now  in  200  feet,  and  which,  when 
tiujshed,  will  bring  in  400  feet  in  depth  on  the  south  and  COO  feet  on  the 
north  end  of  the  claim.  This  tunnel  is  on  a  level  with  the  mill,  and  can  be 
lirnslicaitt.il  comparatively  small  expense,  the  ground  being  of  a  charac- 
ter so  favorable  that  130  feet  has  been  run  in  oue  month.  The  ground 
in  the  Iowa  is  also  very  soft,  only  200  pounds  of  powder  liavhi"  ln-cii 
used  for  blasting  in  the  last  seven  months. 

The  mill  is  small,  but  substantially  built  and  well  arranged.  It  eon- 
tains  .10  stamps,  of  (ifiO  pounds  each,  making  81)  drops  of rt  inches  per  min- 
ute, and  crushing  20  tons -per  day.  The  engine  has  CO  horse-power,  but 
the  two  tubular  boilers  have  only  a  capacity  of  25.  Two  copper  plates 
sire  vised  in  each  mortar- box,  on  which  80  per  cent,  of  all  the  gold  ex- 
tracted is  saved,  the  remaining  20  per  cent,  being'  caughton  the  copper 
tables.  The  bullion  from  the  battery  is  from  850  to  SCO  fine,  while  that 
from  the  tables  is  only  800  fine.  Russian  screens  are  used,  the  discharge 
being  6  inches  above  the  dies  when  new. 

About  a  mile  above  Qtiartzburgh  is  the  Lawyer  lode,  now  owned 
by  Messrs.  Hart,  Carroll,  Dougherty  &  More-bead.  Across-cut  tunnel 
.)<>0  Jeel,  long  taps  the  lode  at  a  depth  of  230  feet  from  the  surface.  The 
crevice  is  well  defined  and  carries  a  good  body  of  ore,  which  mills  from 
$10  to  $20  per  ton. 

In  Canon  Creek,  4  miles  from  Placerville,  some  new  lodes  were  discov- 
ered in  July,  which,  by  the  extraordinary  richness  of  their  surface-ore, 
created  a  considerable  excitement  throughout  the  Boise  Basin.  The 
principal  locatious  are  the  Chief  and  Ebenezer  and  some  placer -claims 
below  the  former.  Bo  far  very  little  progress  has  been  made  in  the  de- 
velopment of  the  lodes,  but  next  spring  will  probably  witness  a  great 
deal  of  activity.  A  lot  of  ore  was  to  bo  taken  over  to  the  Boise  Mining 
Company's  mill  for  crushing,  but  I  have  not  learned  anything  about  the 
result.  In  Summit  Flat  some  work  has  been  done  ou  the  Golden  Era 
lode  by  Freeman,  Johnson  &  Charbouneau,  and  next  season  several 
other  mines  will  probably  also  be  worked  again. 

The  prospects  for  a  prosperous  quartz- mining  season  are  generally 
bright  through  the  whole  county.  The  Gold  Hill  Company  and  possibly 
also  the  Boise  Company  will  wort  steadily  and  turn  out  a"  large  amount 
of  gold.  Banner  will  come  in  as  a  silver-producing  camp,  and  if  the 
Canon  Creek  mines  are  only  half  as  rich  as  reported,  they  will  make  a 
respectable  contribution  in  the  bullion  product. 

IDAHO   COUNTY. 

"Very  little  work  has  beeu  done  in  this  county  on  quartz-lodes,  owing 
to  the  difficulties  attending  mining  here.  The  following  circular,  issued 
by  citizens  of  Warren's,  the  principal  mining-eamp,  gives  a  complete  and, 
as  Mr.  Wolters  attests,  also  a  truthful  and  in  uo  way  exaggerated  ac- 
count of  the  condition  and  resources  of  that  district : 

Washington  qnartz-minmg  <fis(ricf.— Among  the  many  localities  where  gold  and  sil- 
ver quartz  vttitis  have  been  found  west  of  theltoeky  Mountains  during  the  piisi.  liltem 
years,  theYYaslnu-km  district,  of  Xorth  Jdohn,  lus  received  comparatively  liule  or  j;o 
al-ieiiMoiL  iiMin  [.-asulHlists,  apparently  owing  [o  s.  coii-,b:i;;u  ion  of  causes  and  influences 
over  which  those  discovering  them  rind  holding  them  have  had  nocont.ro],  and  vm- 
the  few  geologists  and  mineralogists  who  have  visited  this  district,  examined  the 
veins  as  partially  opened,  and  tested  the  ores,  have  universal! v  pronounced  it  tins  Wr 
disrnel-  ii  pen  the  cast,  in  view  of  the  number  of  its  veins  ami  the  average  richness  of 
its  ores  of  gold  and  silver. 

This  district  is  situated  in  what  are  called  the  Salmon  River  Mountains,  about  IS 
miles  south  of  the  main  Salmon  River  and  about  10  miles  west  of  the  main  south  fork 
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of  Raid  stream,  in  about  latitude  45°  30''  north  and  longitude  115°  west  of  Greenwich, 
in  Idaho  Comity,  Idaho  Territory. 

The  district  embraces  a  basin  in  these  mounl  aios.  wi;b  tin'  .ui^'laul  elevations  sur- 
ronudim-,  ami  has  an   area  of  about    10  miles  square.      Its  elevauou  is  from  ii...U!i  in 

T.rnni  ii-ri: vi:  the  level  of  t bo  sua.     Tin;  hills  aud  valleys  are  covers]  with  n  growth 

of  black  pine  limner  of  dimensions  from  Hi.;  size  of  ii  iisl)irii;-L'od  up  to  twelve  and  fif- 
teen   inches   in   diameter,  with  hero  and   there  in   Ihe  gulches  clusters  of  spruce  and 
white  fir.  and  on  some  of  the  points  of   the   bills  red  fit  trees  are  found  of  thedimen- 
siun-i  of  two  ami  three  feet  in  diameter. 

Il  has  one  main  stream  cutting  tie  heart,  of  tin-  basin   am1,   passing  liinin-ii  a  gutge 
in  the  mountains  and  emptying  itself  into  tin:  mam  Salmon  River.     Many  small  It  Mili- 
taries from  the  ravines  and   gulches.  -ii|,;ilv  ibis  stream,  and  furnish,  at.  a:i  seasons  of 
tin- year,  an  abundant   suimlv  of  water  for  ipinrlii-mioin;;  purposes  with  sift  am -power, 
white  the  main  .slivain  in  many  piaeos  furnishes  ample  water-power  to  propel  quartz- 
mills  of  small  capneit  v  during  eh;ht  monlbs  of  Ihe  year. 

This  districl  is  hx.ated  about  one  hundred  miles  distant  from  (be  agricultural  settle- 
ment of  Camas  Prairie  on   the  uort  hwesl ,  and  about   one  hundred  and  t..wcn;y  miles 
from  a  similar  settlement  on  the  Weiscr  River  on  the  south  side  of  I  be  main  Salmon 
race  of  innimiaitis,  and  there  are  but.   very  lew  farms  or  ranches  cultivated   wi'liiri 
That'll  isiance  of  the  dislrict,  and  liic.se  are  along  the  canons  of  Salmon  River  and  South 
Fork  of  said  stream.  ..... 

The  nearest  mart  of  importance  where  supplies  can  oe  obtained  for  the  district  is 
I.ewiston.  at  the  bead  at"  the  present  navigation  of  Snake  River,  at.  iis  juueron  with 
rim  Clearwater,  a  distance  o!  liiit  miles.  A  smaller  town  at  the  foot  of  I  ae  mountain, 
on  Camas  I'tuiiie,  is  10!'  miles  distant,  and  at  present  is  only  reached  for  supolie.,  by 
pack-trains  over  a  good  in i ma tii in- 1  rail,  which  has  been  in  constant  use.  since  lSii:2  as  a 
liii.rnUL'hfaie  fori  ravel  and  supplies  for  the  placer-mining  camps  of  J'lorcnee.  hU  miles 
distanCaud  for  this  eatup.  The  dial  net  is  alionl  AM  miles  a  little  east  of  mirth  from 
Boise  City,  the  cu.jiil.nl  of  Idaho  Territory,  ami  for  most  of  this  distance  travel  is  per- 
formed on  the  hacks  of  animals  over  a  good  mountain- trail. 

The  district  is  supplied  by  two  mail-routes,  one-  hy  way  of  Lewislon  aud  Florence, 
and  the  other  bv  way  of  the  Weiscr  and  Pay  el;  e  Valleys.  The  forme;  malves  weehly 
trips  ihrougb  the  year,  and  the  latter  weekly  tor  six  months  of  the  year  and  semi- 
monthly the  other  six  months. 

The  snow  commences  to  ia'.l  about  lire  iir-t  o1  November,  and  varies  in  depth  in  dif- 
ferent, winters  from  three,  to  six  and  seven  feet,  and  seldom  enurei;  disappears  till 
the  month  of  June.  The  trails  lea  din-;  inio  i  lie  districl:  are  generally  blockaded  with 
snow  against  travel  with  animals  about  live  or  s:v  monlbs  each  year,  bat  could  be- 
kept  open  if  the  business  of  ihe  ciinip  was  such  as  to  induce  daily  travel  over  th era. 
The  routes  are  generally  well  sheltered  by  .standing  timber,  so  as  to  protect  them  from 
winds  and  drifting  snows.  The  winter  "trail  to  J.ewiston  reaches  the  main  Salmon 
River  about  Xt  miles  from  the  district,  and  from  that  point  to  Lowiston  and  all  the 
h.wer  country  of  I  he  Snake  and  Columbia  Rivers  the  routes  are  always  open  for  travel 
with  animals'.  The  travel  in  winter  in  and  about  the  camp  is  principally  done  on  Nor- 
wegian snow-shoes,  except  when  the  business  of  parlies  is  sacli  as  to  require  the  use  of 
animals,  aud  then  roads  are  broken  and  hoatou  through  the  snow  for  that  purpose. 
The  difficulty  of  maintaining  yood  reads  for  animals  during  the  winter  in  any  natf  of 
the  district  is  no  greater  than  in  the  Stales  of  Vermont,  New  Ham p shite,  Maine,  and 
many  parts  of  Massachusetts,  and  not  so  great  as  on  the  prairies  of  Illinois  and  other 
States  where  the  snows  are  in  drifts. 

The  mean  temperature  of  the  weather  during  the  months  of  December,  January,  and 
February,  the  coldest  months  of  the  year,  is  from  20°  to  !>0°  above  /em,  and  seldom  is 
fonud  to  be  below  zero,  and  then  only  for  a  few  days  of  the  season,  while  it-  freiiueutly 
will  range  for  days  from  3o°  to  olP  above  zero.  There  were  two  or  three  day,  about 
the  middle  of  Januarv.  1:575,  when  tiie  mercurial  thermometer,  at.  fi  o'clock  a.  ill.,  indi- 
cated ;.lo°  below  Kcru,  wsiicli  was  the  coldest  period  save  out)  ever  known  in  the  dis- 
trict since  it  has  been  inhabited  by  miners. 

This  district  has  been  worked  by  placer-miners  since  l-'f,'.'.  and  from  it  ha*  been  taken 
an  amount,  of  gold  eijual  to  that  ol  any  camp  of  its  size  in  Idaho  Territory.  It  has 
always  been  known  as  "  Warren's  Camp."  Its  pincers  now  are  nearly  exhausted,  except, 
for  the  Chiue.se,  who  will  continue  to  make  from  SI  t.o~J  per  day  per  man  for  some  years 

Wildes  of  white  men  in  the  mines  dtiring  the  past  season  ha\  e  been  from  S-l.oJ'  to  ?[> 
per  dav,  while  Chinese  labor  has  been  e'J.r>u  per  day. 

Tbe'placor-gold  has  been  taken  from  the  creek-botkims,  gulches,  ravines,  aud  points 
of  bills  p;ojcet  ing  into  the  creek-bottoms. 

The  c\-isionce  of  o,uat:tz-ledges  bearing  gold  has  been  known  to  some  p  racer- miners 
from  the  earliest  period  of  placer-mining  in  the  district,  hut  hy  men  who  placed  but 
little  value  upon  quartz  in  any  country.  In  the  fall  of  13fiS  a  silver-vein  was  discov- 
ered a  few  miles  from  Florence,  and  its  discovery  awakened  some  little  attention,  which 


..Google 


220     MINES    AND    MIKING    WEST    OF    THE    ROCKY    MOUNTAINS. 

afterward  induced  some  prospecting  for  quartz  Id  the  summer  of  1868,  and  first  led 

to  the  discovery,, line  Washing,  ,n  mild  am  U  :!ver  yc,„  in  I  U-.  di-i  net .  and  soon  after- 
ward the  \\  est,,-,,  aim  ;:  tc<v  other  vein.,.  In  Julv  of  thai  vv.lv  t  Jl,-  f,w  who  had  made 
discoveries  and  locations  in  tins  di.st.ritl  i»nvall,l  and  esiabli.shed  Ibe  boundaries  of. 
the  Washington  gold  and  silvor  quartz  niinini;  district."  ami  flamed  their  i;lu,,i,!;1.. 
rive  to  Mi,-  oiscov.ry.  location,  and  representation  of  quartz-claims  m  the  c^riot 
1  hi,  action  !:aeean  impetus  U,  u  urn  li-prospccti!!.;,  and  before  M„:  tiisi  of  D.-n^lvi  of 
liiii..  «;ii  upward  oi  0,.,,  mind-cd  .li.-i.inct  veins  I]  ail  been  discovered  and  pari  iaiU 
uucovo-cd.  an,:  .oca!  mn.s  recorded  npnu  lliem  all. 

Laic  in  .\,;<r„st  ,,:■  i  hut  year,  Mr.  (J  sorgo  Hearsr,  of  San  Francisco,  Cal.,  in  company 
with  one  Wdliamson,  prod  tli-s  camp  a  visit,  haviu;;  prevlnosly  followed  (lit  noted 
f.^r    7t      n  "L":l'V:.lll;r/"-'l;f  'i«r!:iom  pari,  of  the  Territory,  till   they  became 

satisfied  that  h-  was.  and  met  been,  .Icl-civiu;  them  about  t[if!  iooaib.n  of  i,i,  n,'h  led-.-. 
1 .lose  men  spent  some  twenty  days  in  cxamhtin.r  the  Loacs  Me  :i  oavt!-,  uiirocnvo  in 
t..is  c.aum,  ami  Mr.  Hearst  caused  to  he  pnb;mm,d  a  1h  -.er  over  his  own  ^ntfnre in 
winch  Im  pronounced  Me-  siuface.prosneci.s  of  the  ledp-.s  of  this  camp  equal,  if  n,>;  ,„,;.. 
nor.  (o  loose  onuiy  oMiev  camp  lie  had  eve,'  visited  npoi,  ibis  coas; ,  and  u-,d  tlv 
inn. :■:-.,  ,nsinl,  c.ran  „,,„„  ;he;r  vrin.s  and  develop  Mieni.  and  if  tlu-v  i,:Mr,l;e  „„od 
below  as  upon  tne  snrtaec.  (liev  mi;:!;!  l„-  assured  thai  capitis!  could  lead;!-,-  be  bad  to 
mace  mm,  in  a  workm-  condition  and  briti-,-  reduction-works  in;,,  Mie  iirno  He 
lamented  the  absence  of  good.  wie;„i,  -roads,  over  which  proper  ;-oduciic,t,-work,.  could 
-,-ae:,y  !„■  traa-mcieLl,  and  !he  remoteness  of  ;iie  district  from  Saa  i'riHtcisci.  the  s,-Lt 
o:   l.ue  <;ii.  irlz-tmmnc;  eapital  of  Mi:  -  coast,  ami  the  lenjrth  of  the  wmters  here 

Ills  opinions,  boivevtv,  as  [lion  ;;ii-en.  inspired  much  eonlidoucc  in  some  miners  who 
had  before  become  interested  i:i  quartz,  and  they  eoiememiod  will,  renewed  vigor  lo 
sink  upon  the,r  claims.  But  by  far  the  <;reat.  majority  of  ,!,e  miT.ev,  of  ,  he  disirie: 
could  not  bo  induced  to  co-operate  in  tlio  development  of  the.  .cd^s.  and  trader,  and 
simply-men    1 1-  a)  id!    nave  a  very  reluctant,  countenance  ioanv  ;iud  aii  o  uam-meii. 

As  a  result  of  this  disposition  on  the  pari,  of  the  traders,  except  in  ;i  leu  isolate!  in- 
-W.-.s,,,,,,,,,,,,,,,,,.,         i,.,,  ,„,,  utho-efouud.f.r   M,e  most 

part  cea..ed  ,  ,  heiaUo  1  -1,0,  ami  the  -real  mass  of  Ihe  claim,  tUeu  located,  recorded, 
lo  Mo    'resent  *  'l^trict  laws,  lias  been  left  entirely  untouched  from  tbat  oay 

Bnt  a  few  men  of  more  faith  and  encryv  than  others,  withont  mean-  save  their  own 
labor,  have  p-rseverrsl,  in  deiiancc  of  tlio  obstacles  which  beset  ihen  on  evrrv  i-i-.d 
and  have  done  sometbin-  ro-.vard  the  development  of  a  tew  led-es.  Shafts  have  been 
sunn  on  some  ot  Loom  varym-  in  dopi  1,  from  lifiy  lo  tiv,.  bnudivd  aid  iiuv  feet,  and 
m  no  out  thus  opened  has  the  osi,  d:-aop,;lrcd  or  lessened  in  six,-,  hat  wiih'„r,sil.  m  •- 
lormity  they  have  gradually  increased  in  size  of  crevice  between  walls,  and  thus 
size  "below  "^  trQ0  fisaure-Teills'  S'vi,1S  Prospects  of  still  greater 

The  ores  taken  from  these  shafts  have  proved  as  Rood  at  the  bottom  as  at  the  surface, 
and  f  ie  average  yield  per  ton  ol  the  ores  in  free  <roi,l,  by  battery-mill  process,  without 
any  a    empt 
tin;  Mh,  !-,,:„  ,,,,,.11  item  I  heso  emorenr  ,,,lCe.  iiave  l.v,n  rei  iiitlcJ  irorn  S40  to  Bflhiffh 

fflS'f  ^reins^^*  aS3aJB'  ^  m'ght  "e  6Spe°ted'  bave  "6eD  ,aade  ilL 
he0lMVn"d%"eifrom;L^oriowin^  by  ^  b*^V™™  *™  ™S 


The  Hie  Jaeet 

The  W.  B.  Knott  . 
The  Keyston 


90      $13  (XI 

■ 3TiO        39  00 

The  Alder ^         »™ 

Tl,e^,.scao  ._ „  J°.         11™ 

The  Charity "".„" 

The  Samson 

The  Uncle  Sam ...'.'.'.'.'.'.'.' 


'00  15  00 
BO  24  00 
10        17  08 


Several  of  these  veins  have  produced  assorted  ores,  in  quantities  of  from  seven  to 

wen  ty  tens,  w  o.ea  have  yielded  at.  the  rate  of  Iron,  *-,u  [os-n  per  run.  The  first  ten 
tons Uoii,  the  W  .  ^.rt  assorted land  milled,  yielded  -lT!i  ,„,■  ton.  '1  he  fust  three  tons 
..-so,  ted  iro.ni  the  Hie  Jaeet  and  milled  in  i,-i  ai.asrra.  ■,  ielded  -'.'Tfi  per  ton:  and  live 
ion.  aiterwa.ro,  assorted  Irom  uveKe  tons  as  it  came  from  ,  be  run,  were  sold  „  * 
Jranctsco  lor  ?ioo  per  tun  lo  T:.,iro,«:;i„  shlpprrs.  who  paid  onlv  f.o  p,r\-ei,l  of'itn 
value  as  tested  by  the  pan  process.  Several  small  l„;s  from  the  Kevslom,  wcv  milled 
in  an  arrastra,  and  yielded  upward  of  jyo  per  ton.    One  lot  of  assort'ed  oro  from  the  W 
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B.  Knott  yielded  £129  per  ton.     Several  lota  from  tlie  Rescue,  assorted,  yielded  from 
$50  to  $75  per  ton  liv  iln'  baUerv  process  alone. 

llanv  j;-ul(!-t:rii[i]ig  wins  isi  caw.]}  whose  sm-face-oroppiiigs,  from  assay-!  esls  made,^ 
ei.iif.-in-'  rieh.r  i  han  any  oi  tin-  above-named,  have  never  been  worked,  iiinl  not  ;i  ton  of 
their  ore*  has  i:\-.-r  been  milled  by  arrasira,  pan,  or  buttery  process,  ami  are  now  lying 
entirely  neglected,  and  some  of  I  bom  abamloaed  by  I  heir  former  owners,  for  want  of 
energy  in  themselves  and  capital  to  open  and  ivcii  them. 

One  man  in  the  district  who  has  a  sit. all  nnardra  lias,  during  ihe  past  two  seasons, 
worked  with  Ids  own  bands  and  aloue  in  galkciiag  up  drift-rot k  and  extracting  Horn 
mines  winch  he  owns,  hired  ike  ores  pnckt  d  on  mules  to  his  arrasira,  ji.i  sniiio  ca-es  for 
miles  at  high  freights,  milled  the  ores  himself,  and  made  more  money  than  any  placer- 
nliuer  in  camp,  in  the  same  length  of  time,  and  eo;.id  that,  man  to-day  command  the 
requisite  im-aii  to  pronerly  open  his  ledges,  and  have  proper  redaction-works  lor  Ins 
ores,  he-  would  show  to  the  capitalists  of  the-  country  a  greater  profit  upon  his  invest- 
ment than  is  shown  by  thousands  who  invest  their  money  in  merchandise,  trading, 
and  stock  speculations  and  land. 

Of  Hie  silver-lodges  which  June  I '.en  levied  by  Inst  burning  the  ores  when  extracted 
and  milling  them  io  an  airastia.  mav  he  im  n  tinned  the  Martina.-;,  Bullion,  lilac;;  Hawk, 
and  (he  Knoll  Treasure.  The  1ir.-L  y  ichh-d  io  that  maimer  ^-i-'  per  ton  ;  :-.-,:. mil,  $o0  : 
third,  S6j;  fourth,  SCO.  With  the  im  perfect  means  employed  in  rednetion  of  those  ores, 
these  tesis  made  caimol    he  regarded  as  foil  and  lair  teals  of  the  value  of  these  ores. 

The  silver-veins  are  numerous  in  this  district  which  prospect  better  than  these.  A 
small  stratum  of  ore  found  in  i  ho  Manillas  has  assayed  richer  than  any  other  silver ■ 
ore  ever  yet  tested  in  the  district.  B.it  siivor-lcdges  are  almost  entirely  neglected  and 
are  in  waiting  for  capitalists  lo  take  hold  of  them  and  erect  the  proper  machinery  for 
the  reduction  of  silver-ores. 

One  serious  obslaele  to  the  investment:  e.T  capital  in  I  he  quart/  of  this  district,  bus 
heretofore  existed  in  the  territorial  and  district  laws  relative  In  the  size  of  an  individ- 
ual claim  and  the  extent  and  manner  of  representation.  An  individual  claim  upon  a 
vein  was  only  two  hundred  feet,  of  the  length  of  [he  vein  with  fifty  feet  on  each  side, 
which  could  bo  hold  as  rt.ut  entire,  under  tin;  above  laws,  by  the  expenditure  of  twenty 
dollars  upon  the  claim  at  any  time  within  t  woke  months  after  date-  of  location,  and 
no  ana  ti  a  I  representation  subsequent  I  o  said  twelve  months  was  ree  aired  to  enable  the 
party  loeat  in.;  io  hold  thy  claim  as  his  property  against  all  others,  (."rale:- this  provis- 
ion a  large  number  of  claims  vwic  located  upon  the  best  veins  then  discovered,  and 
■.cere  fully  represented  In  the  said  amount  of  cspeuditure,  and  have  i  ever  l....-.-n  touched 
since  the  first  year.  These  (  ouhi  not  In:  molested  by  o!  hers  without  violation  of  dis- 
trict laws,  nor  could  a  sutlieicnt  number  of  feet  upon  any  one  vein  to  form  a  contigu- 
ous claim  of  the  proper  ex  I  cut  lo  induce  capital  to  ciiher  purchase  or  expend  money  to 
prospect  it  be  united  in  interest,  owing  lo  separate  rights  and  conflicting  opinions  of 
the  claimants  adjoining. 

Uut  the  .law  ot  Congress  of  Mny,  1F7-J.  making  an  annual  rc-pre.->entatum  requisite, 
(notwithstanding  the-  several  extensions  of  lime"  for  iho  H;,-i,"ie-|!teseiitation  under  the 
law,)  has  caused'  a  forfeiture  of  the  lights  of  these  neglecting  patties,  and  now  a  largo 
number  of  valuable  claims  ate  open  for  relocal  ion  under  the  laws  of  Congress.  The 
disl  lie  I  has  also  made  its  law  5  to  coai.01  in  in  all  of  tneir  provisions  with  the  laws  01 

t-omc  relocations  have  been  msec  under  the  aci  of  li.!:'  and  ii  s  amendments.  Among 
these  are  tin-  .Marti mis.  \Y.  1'.  Hunt.  Samson.  Hit:  Jaeet,  W.  [i.  Knoll.  Knoll  Treasure, 
Wlnil tl, I  Scott.  15  iacl.  Hawk,  Washing! mi.  Illicit;  s;i!,i:  (now  called  "Ai iiam bra, ,:)  Rescue 
J-ixt ension,  jmra  calh-tl  ■'  h'qfhl  Wing,';t  J.  ttrceidichl.  .Icnr.ic  l.ehiutl.  i  lixc.-l,  (now  called 
'■Dav..:V,")t-ieorge  Hears!,  Hawk  hye,  (now  called  ;' 1  due  Bird, ")  A  ntiy  Johnson,  Laurel, 
l.merald,  Copper  Lead,  (now  tallied  "Juniper,'';  Kamey,  (now  called  '■  Kuby,")  and 
some  others. 

Several  new  veins  have  been  disco  cored  ;  amoie;  them  an-  tie1  All  a  and  Antler,  two 
large  goid-bcarin^  ledges,  alpo  Hit;  Koebuek.  All  these  rolocaltons  and  new  discov- 
eries an;  now  in  I  he  hands  of  patties  who  have  not.  the  means  of  properly  opening  the 
veins,  but  they  have  been  located  with  the  view  of  offering  the  conti oiling  interest  in 
them  to  any  capitalists  who  will  give  guarantee  of  them  being  tvell  prospected  and 
operated  if  found  to  be  as  good  below  as  they  now  prospect  upon  the  surface. 

It  may  here  be  said  that  the  rednetion  -works  which  have  as  jet  been  creeled  in  the 
district  have  all  been  of  a  light  and  rude  chat  actor,  cniiiely  inadequate  to  the  saving 
of  a  large  percentage  of  the  valuable  metals  contained  in  the  otes.  Boture  the  proper 
redact  ion-works  can  be  transported  here  a  wujiou-iont!  must  b.-  god-ti  noted.  To  eon- 
sir  net  such  a  road  over  which  heavv  machinery  can  he  1  ransom  ted  will  cost  an  ex- 
penditure of  from  $1U,000  to  $20, HUP.  a'ceording  to  'he,  different,  estimates  made  by  road- 
men who  have  examined  the  different  routes.  But  the  in  en  of  the  district  are  not  dis- 
posed to  construct  such  a  road  without  some  assurance  that,  they  can  induce  capital  io 
take  hold  and  develop  these  mines  and  place  Lore  the  proper  reduction-works,  which 
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the  men  of  the  district  are.  entirely  unable  to  place  here,  even  when  a  suitable  road  Is 
constructed. 

It  may  here  be  further  remarked  that  the  veins  now  known  to  esist  here  contain  gold 
or  ailver.or  both,  and  vary  In  width  from  (i  i aches  to  ■!.;  lent  upon  the  surface,  ami  as 
developed  below  the  surface  t.hcy  have  almost  invariably  increased  in  width.  Tlio 
wails  ;ut  granite.  The  slate  formation  cropi  out  as  descent  i s~  made  from  the  summits 
of  I  he  surrounding  mountains  io  Salmon  River  and  tin'  South  I'm  k  of  said  stream. 

From  the  above  facts  it  may  be  readily  inferred  that  the  real  wants  of  the  district, 
to  make  it  highly  prosperous  ami  prod  net  ne  io  gold  and  silver  bullion,  are:  first,  a 
suliicieut  amoun:.  of  c;i|Mi:l  judiciously  expended  io  properly  open  and  develop  the 
quartz-veins  of  the  district;  second,  a  ;;ood  wagon-road  into  sin;  district,  over  which 
proper  reduction-machinery  i:;i:i  be  transported,  and  supplies  fiirnKhod  lor  the  miner* 
'at  moderate  prices;  third,  well-skilled  and  efficient  CjiiartK-ininers  and  mill-men  to 
operate  the  mines  and  mills  when  opened  ami  constructed  in  the  district. 

Washington,  Idaho,  November  17, 1875, 

The  undersigned,  citizens  of  (he  Washington  quart/,  disiriet  and  of  Idaho  Conntv. 
Idaho  Territory,  hereby  certify  that  each  for  himself  ha.s  heard  read  the  I'oregoi tijt: 
Male  me  at  of  facts  pcrtainine-  ;,>  the,  sit  nation,  com  ill  ion,  and  prospects  of  said  district", 
relative  to  its  mines  and  ihe  requisites  of  the-  district  to  tiuikt-'  it  highly  productive  in 
.  gold  and  silver,  and  that  Ihe  facts  therein  sin.  forth  are  true,  and  nolbing  overdrawn. 
J.  W.  FOE,  CHAS.  JOHNSON, 

Attorney  at  Law.  Quarts-Miner. 


G.  W.  DYER. 

M«:hunk-a!  Etif/incrr. 

A.  BEMIS, 

Amalgamator. 

B.  F.  MORRIS, 

Auditor  it  till  ili-inrtlir. 

C.  W.  CASE, 

irhirilf  HI'  «!!,-(  foul-in. 
L.  I'.  BROWN, 

Member  of  Leiilirtalin-e. 
J.  M.  CROOKS. 
.-I  C>Cu.nt  anil  Old  Rexidt.ut. 
CHAS.  liENTZ, 
A  VilUew  and  i.iirt  Reaidmi. 


S.  P.  C.  HOWARD, 

Mentha-  of  l.i^Uihm. 
GKG.  CHURCH, 

Train"  rn-  Ittulto  County, 
A.H.  SANDERSON, 
Justice  of  the  Peace  of  Idaho  County. 
A.   FRIEDENRTCH, 
foilmasttr  til  iVtviitntjton. 
NOAH  DAVEY, 
Superintendent  of  h'e.wuc  Minimi  Company. 
SAMUEL  LARGE, 

Miner,  of  ll'ti.-liiii'/ioit. 
M.  STORMS, 
Secretary  of  Ji'eseiie  Company. 
TiLiiRiTORY  op  Idaho, 

County  of  Nez  Percea,ea: 
_  I,  Hazen  Squier,  clerk  of  the  district  court,  of  the  first  judicial  district  of  Idaho  Ter- 
ritory, hereby  certify  that  I  am  personally  acquainted  with  the  persons  whose  names 
are  signed  to  the  foregoing  certificate  bearing  testimony  to  the  situation  and  character 
of  the  placer  and  quartz  mines  of  the  Washington  district.  Idaho  County.  Idaho  Ter- 
ritory ;  that  I  know  them  to  be  men  of  good  character  and  stanning  hi  said  Idaho 
County,  whose  word  is  entitled  l.o  foil  credit  among  ail  men  wherever  (riven,  and  that 
moat  of  them  have  long  been  residents  and  doing  hnsiues.s  in  said,  Washington  district, 
and  are  well  informed  of  the  facts  to  which  t.hey  have  certified. 

Given  under  mv  hand  and  the  seal  of  the  suit!  district  conn,  this  21st  dav  of  Decem- 
ber, A.  D.  1875. 

[seal]  H.  SQUIER, 

Clerk  of  Dhlrir.t  Court,  Fimi  Judicial  Diitrini,  hinhn  Territory. 

Mr.  Wolters  adds  to  this  stateineufc  that  he  does  not  know  of  any 
mining-camp  where  such  liberal  inducements  are  offered  to  capitalists 
as  in  Warren's.  The  miners  of  this  cam))  form  an  exeeplion  to  the  gen- 
eral rule.  They  are  not  sanguine,  though  they  are  perfectly  aware  of 
the  fact  that  they  have  it  large  number  of  promising  veins;  tliey  realize 
the  extent  of  the,  difficulties  with  which  they  have  to  contend,  and  know 
that  a  company  of  moneyed  men  taking  hold  of  their  camp  will  have  to 
spend  a  considerable  amount  of  money  before  they  can  expect  to  recoup 
their  investment.  Knowing  till  tit  is,  the  citizens  have  the  good  sense  not 
to  expect  any  capitalist  to  come  and  offer  them  large  sums  of  money  for 
their  half-developed  lodes.  They  ask  only  that  sonic  one  shall  come,  erect 
reduction-works  adapted  to  the  treatment  of  their  ores,  and  help  them 
to  construct  a  good  wagon-road  into  the  camp.  In  consideration  of  this, 
they  will  give  him  a  large  interest  in  their  lodes ;  and  from  personal  cou- 
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versatiou  with  the  leading  men,  Mr.  Wolters  thinks  that  any  company 
willing  to  expend  from  8100,000  to  $125,000  for  the  above  purposes 
could  get  one-half  interest  in  nearly  every  lode  in  the  district. 

OWYHEE   COUNTY, 

The  past  year  has  not  been  a  prosperous  one  for  the  Owyhee  mines. 
Being  almost  entirely  owned  and  worked  liy  San  Franciscans,  the  failure 
of  the  Bank  of  California  and  (he  embezzlement  by  an  absconding  de- 
faulter of  large  amounts  of  money  belonging  to  the  Mahogany,  Poor- 
man,  and  Silver  Cord  companies,  dealt  them  a  severe  blow,  from  the 
effects  of  which  they  have  but  partially  recovered.  It  will  probably  re- 
quire another  season  before  the  former  activity  and  prosperity  vail  be 
restored. 

All  efforts  by  Jlr.  Wolters  to  obtain  reliable  data  about  the  mines  of 
War  Eagle  Mountain,  and  especially  the  amount  of  ore  produced,  yield, 
&c.,frotn  superintendents  and  through  iiilluential  outsiders,  have  proved 
a  failure.  It  seems  that  the  Owyhee  companies  do  not  want  to  have 
anything  known  about  their  property,  unless  they  are  able  to  make  a 
very  favorable  impression;  but  the  bullion  production  of  the  camp, 
which  always  becomes  public,  furnishes  si  very  good  criterion  by  which 
to  judge  the  condition  of  their  mines.  The  fact  that  they  are  so  often 
closed  to  the  public  is  taken  by  many  as  a  sign  that  the  property  is 
either  not  worked  With  a  view  to  make  it  pay,  but  with  a  view  to  force 
stocks  up  and  down,  or  that  it  is  not  in  a  Jit  condition  to  be  showu 
to  the  public. 

For  the  information  given  below  about  the  War  Eagle  Mountain,  I  have 
had  mainly  to  rely  on  the  reports  furnished  by  the  Silver  City  Avalanche, 
from  which  extracts  have  been  freely  made. 

While  last  year  the  Golden  Chariot  was  the  leading  mine  of  the  camp, 
the  old  Oro  Fino  has  come  this  year  to  the  front  again,  and,  to  judge 
from  present  indications,  it  will  retain  the  lead  for  some  time.  In  Au- 
gust new  hoisting-machinery  of  100  tons  daily  capacity  was  erected, 
which  is  expected  to  serve  all  purposes  to  a  depth  of  1,400  feet.  The 
main  building,  containing  the  engine,  boilers,  and  hoi  sting- machinery,  is 
44  by  86  feet,  with  an  addition  of  IS  by  80,  which  serves  as  si  coal-shed  and 
blacksmith  and  carpenter  shop.  The  engine  is  35  horse-power,  the  cyl- 
inder 12  by  24  inches.  Three  boilers  of  42  inches  diameter  and  14  feet 
length  are  there,  two  of  which  furnish  the  steam  for  the  hoisting- engine, 
while  the  third  works  the  air-compressors  for  the  Burleigh  drill.  The 
hoisting- works  have  only  one  reel,  but  there  is  room  enough  for  another 
when  necessary.  Clutch  and  brake  are  operated  with  hand-wheels  and 
screws,  and  are  with  ease  controlled  by  the  engineer.  An  indicator  is 
attached  to  the  reel,  to  show  the  exact  position  of  the  bucket  or  cage  in 
the  shaft.  The  exhaust  steam  is  condensed  in  a  tank,  and  serves  to 
heat  the  water  for  the  boilers. 

When  mining  was  resumed  after  the  completion  of  the  works  in  Au- 
gust, the  shaft  was  down  327  feet,  200  feet  of  which  were  timbered  and 
lined  ready  for  the  cage.  The  width  of  the  lode  in  this  shaft  varies  from 
3  to  10  feet,  the  ore  yielding  from  $25  to  $35  per  ton,  but  later  iu  the 
season  it  improved  considerably  in  value.  Lately  the  new  superintend- 
ent commenced  underhand  stopiug  in  the  first  level  at  a  point  300  feet 
south  of  the  shaft,  working  20  feet  deep  and  running  40  feet  toward  the 
shaft.  Here  he  struck  a  deposit  of  very  rich  ore,  and,  after  having  be- 
come satisfied  of  its  large  extent,  raised  a  winze  from  the  second  level, 
starting  280  feet  south  of  the  shaft.    This  is  now  in  15  feet,  and  shows 
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a  strong  vein  of  rich  ore,  assays  of  which  indicate  a  value  of  several 
hundred  dollars  per  ton.  The  third,  level  also  looks  well,  and  in  the 
slopes  now  worked  here  the  crevice  is  from  10  to  12  feet  wide.  Yielding 
a  large  amount  of  average  milling  ore.  The  shaft  is  now  sinking  far- 
ther, and  the  superintendent  i mends  to  start  two  more  levels  daring  the 
winter.  If  the  newly-discovered  body  of  rich  ore  extends  so  far  down, 
the  Oro  Fino  will  yield  a  larger  amount  of  bullion  nest  year  than  it  ever 
did  before. 

The  Golden  Chariot  and  Minnesota  Mines  have  been  consolidated  this 
summer,  aud  now  form  one  claim  T60  feet  long,  with  two  shafts,  1,050 
aud  900  feet  dee]),  respectively.  lu  the  lower  workings  the  lode  is  from 
2  to  4  feet  wide,  and  in  tbe  eighth,  ninth,  and  tenth  levels  a  large  body 
of  good  ore  is  exposed,  which  will  bo  extracted  next  spring.  New  hoist- 
ing-works have  also  been  erected,  which  are  thus  described  in  the 
Avalanche  of  January  1,  1876 : 

The  new  works  at  the  Golden  Chariot  Mints  are  tin;  most  substantial  and  durable  in 
the  Territory.  They  will  be  ready  for  operation  early  in  t  lie-  new  year.  Several  months' 
time  having  been  unavoidably  taken  up  in  I  In;  construction  of  these  vn:ks,  tins  opera- 
tions in  the  mine  have  during'  thai  time  been  quite  limited,  Out  now  that  everything 
is  in  splendid  trim  for  tbe  resumption  of  work,  we  expeCL  to  see  tins  Golden  Chariot 
take  its  place,  as  of  yore,  and  contribute  nn.ro  Isu-.vely  than  ever  i.o  l.lns  bid  lion -prod  iter. 
of  the  camp.  Having  been  always  recognized  as  a  leading  mine,  embracing  riel.1  and 
extensive  ore-bodies,  it  is  a  source  of  gratiScation  to  all  interested  lo  find  that  the 
enterprising  company  controlling  this  mine  have  not  lost  faith  in  its  productiveness, 
and  have  been  ready  and  willing  i.o  demonstrate  their  edict  in  the  existence  of  unsur- 
passed mineral  resources  in  tills  camp.  They  have  emended  the  sum  of  ;.h-0,Of.O  in 
carrying  nut  ami  completing  works  v.  !iit:h  will  stand  as  3  monument  to  their  isncigv 
and  enterprise,  ami  we  predict  Ih.it  the  time  is  not  fav  distant  which  will  prove  l."o 
tlnsui  the  judiciousness  of  tliuir  investment,  and  Scsivo  no  room  for  doul.l  as  to  the  wis- 
dom oi  tluar  course  in  taking  steps  lo  develop  the  minis  on  a  large  scale,  .'so  expense 
has  liecu  spared  t.o  make  the  works  complete  in  all  their  details,  and  to  combine  all  the 
modern  improvement*  requisite  lot- the  expeditious  working  of  1 lie  mine  and  (he  taking 
out  and  shipment  of  the  rich  rock  that  is  known  to  exist,  lis  abundance  here. 

The  new  shaft-house  is  8b  feci  in  length.  JU  fed.  wide,  with  walls  ai  feet  high.  It 
lists  it  cupola  li!  by  4;  feet  in  P-:;o,  witli  walls  of  lo  feci.  The  -alio ivs-iiaiiic  is  ah  leol 
high.  All  the  timber*  and  null  crisis  u.,ed  are  of  I  ins  best  ami  unis!  durable  dcscripi  ion, 
and  will  licar  tiie  test  of  a  most  critical  iii.spec!  ion.  In  proximity  to  the  shaft  i--  a  large 
tank  with  two  compartments,  one  of  flam  being  designed  sis  a  rcoontaeic  for  clean 
Wilier  and  the.  oilier  1or  muddy  water.  There  is  also  a  third  lank,  creeled  on  the  plat- 
form, into  which  the  water  is  pumped  for  use  in  ilie  boilers.  The  sheaves  mo  -  feet  in 
diameter,  tin  (he  south  side  of  tbe  shaft  -house  is  a.  building  7o  feet,  long  by  Iti  feet 
wide,  with  la-foot  walls,  designed  for  a  carpenlcr  ami  blacksmith  shop  and 'coal  and 
wood  house. 

The  engine,  which  is  111  horse -power,  is  of  great  strength  and  very  compact,  this  bed 
in  which  it  is  loomed  being  bia-jrei.i  i  com  the  solid  grand  u  and  anchored  to  the  same  by 
14  14-  inch  bolts  H  feet  long,  '.('lie  <:\  iimicr  is  '12  inc'aes  in  diameter,  witli-llJ-iaeh  siroke. 
The  tly-w'.u.el  weighs  e:  tons,  and  is  Hi  feet-  in  diameter.  The  crank-shaft  is  8  inches 
in  diameter,  the  reel-shaft  Id  inches,  and  12  feet  long. 

The  hoisting -gear  consisls  of  a  double  reversible  reel  ~  feet  diameter  and  If.  inches 
face.  The  bed  for  tin-  lecl-gear  is  blasted  front  solid  granite  and  authored  by  1(1 
1, i-lnch  bolts  i.i  feet  long.  Tins  large  spar- wheel  is  10  i'l-ct  m  diameter,  wild  a  12-inoh 
facts,  and  weighs  5  tons.  It  is  driven  by  a  heavy  pinion  of  3  feet  diameter  ami  12 
inches  iaee.  Most,  of  the  heavy  machinery  wa.s  manufaci  urcd  bv  I'tvsootl,  Scott  &  Co.. 
in  San  Francisco,  and  ir,  solidity  and  s1rcn:;tk  are  unsurpassed  in  the  works  of  auv 
irii'io  on  the  Pacific. 

The  boiler  is  .set.  in  brick  and  cat  granite.  It  is  5(1  inches  in  diameter  and  >n  feet 
long,  combining:'  large  tubular  boilers,  each  containing  la  .1-inch  tubes.  The  height 
-of  the-  stuck  is  On  feet  above  l  he  breeching.  The  pump  used  to  supply  the  boilers  is  of 
the,  new  Wilcox  pattern,  and  is  arranged  to  throw  water  over  the  entire  building  in 
case  of  fire,  anil  also  lo  carry  water  from  the  lower  i.o  the  upper  tank,  \i  here  it  is  heated 
by  the  exhaust  si  earn  from  the  hoi-tiisg-cngliLc  ami  then  forced  through  a  heater  into 
the  boilers  at  a  temperature  of  ItiU"-,  llicrcby  effecting  a  great  saving  in   Uu:   use.  of 
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ne.    Another  great  im- 


provement lias  also  been  made  in 

plyiDgadraugutof  superheated  air  t.liroii^li  aeoii  of  -1-inrh  lulling  plaeetl  in  theash-ned, 
whirh  receives  the  cold  air  through  a  register  into  tho  pipe,  and  discharges  it  at  a  very 
high  temperature  at  the  immediate  point  of  combustion. 

Conceroin;;  iiu;  opera  lioo.s  whi^li  are-  about  to  bu  commenced  in  llio  mine,  tin;  uuli- 
eiLlimiH  are  lav o rah] o  Cor  a  splendid  (liwolopmcii...  In  Hie  second  level  south,  from 
which  25  tons  of  on.!  wore  ex  trier,  ed  recently,  whiiili  yielded  $125  to  the  ton.  there  is  :i 
hir^o  space,  which  lias  not  yet.  boon  explored,  and  from  the  wortinjr  of  which  the 
most  promising  results  are  anticipated.  A  drift  was  run  in  there  several  months  au'o, 
which  disclosed  a.  tine  ln.il v  of  ujv.  bin.  in  consequence  of  the  removal  of  the  old  works 
operations  in  this  motion  of  the  mine  worn-  temporarily  abandoned.  A  winze,  will  ho 
mini;  on  this  ore-b.xlvfroni  the  MiiiDesot.il  ground,  and  the  superintendent  c.\  pieces 
the  holier'  rhaL  from  the  ore  which  is  in  si  nl  it  not  IfSS  Hi  an  JKUtCK!  will  bo  realised  p.r 
iuout.ii.  The  Ji'd-o  is  about  a  feci  in  wi.hli  and  shown  up  very  favorably  in  rah  ruck. 
All  the  past  dcve.iopna-nlsin  the  Colem  rhariot  point  it)  1  lie  exist,  ■.nee  of  a  nine  I.  ni.lei- 
lod»o  in  I  liis  vicinitv,  the  work  of  opening  which  will  be  prosecuted  wilhont  delay. 
In  a  few  weeks  work  will  also  lie  resumed  on  the  fourth  level,  and  at.  points  between 
tin;  ninth  and  tenth  love  la,  where  prolicide  operations  were  carried  on  while  a  former 
fciiperiiiteuden!.  had  charge  of  the  mine. 

In  the  preparations  which  have  been  made  looking  to  tho  resumption  of  new  and 
jh-livij  .i]ier:Mii.[]!n,  a  srreiit  de.al  of  relinibi'riu;;  hail  to  lie  done  both  in  the  mine  and 
shaft,  llanv  of  the  old  timbers  have  decayed  or  are  weakened  by  the  pressure  of  the, 
Ciii-t.li,  and  have,  conscqin.eirk  been  replaced  liy  now  material.  -New  rollers  have  also 
been  put.  m  ihi-Diiirinnn  the  mine,  and  in  every  sceiiuu  of  it  there  has  been  a  thnroiieli 
over hanliug  of  the  material,  and  everything  has  been  put  in  splendid  shape  and  con- 
ditio- 


The  South  Chariot  Mine  is  at  present  employing  32  men,  and  looks 
better  than  ever  before.  Between  the  sixth  and  seventh  levels  stop- 
ins  is  going  on  at  a  point  450  feet  north  of  the  shaft,  where  the  vein 
is  from  1  to  2£  feet  wide,  well  defined,  and  producing  fine  milling-ore, 
with  every  indication  of  continuing  just  as  good  to  the  Minnesot.it  line, 
which  is  150  feet  further  north.  This  body  of  rich  ore  pitches  down 
through  the  seventh,  eighth,  a.ud  ninth  levels,  at  an  angle  which  brings 
it  within  115  feet  from  the  shaft  on  the  tenth  level,  where  it  was  struck 
by  running  a  cross-cut  24  feet  long  from  a  drift  which,  for  some  nnknowu 
reason,  was  run -by  a  former  superintendent  through  solid  granite, 
almost  parallel  to  the  ledge.  In  the  tenth  level  the  vein  is  larger  and 
richer  than  in  the  levels  above,  the  ore  showing  considerable  tuitivo 
gold  and  silver.  The  tenth  level  south  will  be  run  into  that  of  the  Ma- 
hogany, whereby  both  mines  will  secure  good  ventilation.  Drifting 
has  been  commenced  from  the  cross  cut  in  the  eleventh  level,  and  hi 
the  cross-cut  now  run  for  the  twelfth  level  the  same  2-foot  vein  as 
in  the  tenth  is  expected  to  be  found.  A  winze  sunk  from  the  ninth 
to  the  tenth  level  in  September  showed  the  rich  ore  all  through.  It 
will  be  seen  from  the  foregoing  that  north  of  the  shaft  in  the  South 
Chariot  a  rich  body  of  ore  exists,  having  the  shape  of  a  trapezoid,  the 
upper  and  lower  sides  of  which  are  150  and  535  feet  in  length  on  the 
sixth  and  tenth  levels,  respectively.  Allowing  the  vein  to  average  1  foot 
in  thickness,  and  reckoning  12  feet  of  solid  quartz  to  the  ton,  we  find 
that  this  body  of  ore  will  produce  10,552  tons;  and  estimating  that  it 
will  pay  $40  a  ton,  (a  low  estimate,)  we  have  a  yield  of  $442,080  from 
ore  now  in  sight. 

The  Mahogany  owns  a  claim  of  900  feet,  which  is  opened  by  a  shaft 

1,000  feet  deep.    Down  to  the  seventh  level  the  ore  has  been  stoped  out. 

The  eighth,  ninth,  and  tenth  levels  have  been  driven  500  feet  from  the 

shaft  in  good  ore,  and  winzes  sunk  between  the  two  latter,  showing 
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good  ore  all  through  and  effecting  fine  ventilation.  In  the  bottom  of 
the  shaft  the  vein  is  4  feet  wide,  and  a  correspondent  of  the  Mining  and 
Scientific  Press  estimates  the  ore  in  sight  at  15,000  tons,  averaging  from 
$JU  to  $70  per  ton.  Before  the  financial  crisis  the  Mahogany  employed 
over  100  men.  Then  the  company  became  heavily  involved  by  the  fail- 
ure of  the  Hank  of  California  and  the  disappearance  of  an  agent,  with 
about  $75,000  of  its  funds.  An  assessment  was  levied;  but  a  portion 
of  the  stockholders  refused  to  pay  it,  and  instituted  suit  against  the 
directors  on  account  of  alleged  fraudulent  transactions  in  buying,  for  a 
large  amount  of  money,  an  adjoining  piece  of  ground,  which  is  claimed  to 
be  almost  worthless.  When  the  company  owed  the  hands  three  months' 
wages  the  latter  became  exasperated,  forced  the  superintendent  to  shut 
down,  and,  for  a  short  time,  even  forbade  the  hoisting  of  water  from 
the  mine.    TJp  to  the  close  of  the  year  no  settlement  had  been  made. 

The  Silver  Cord  employed  30  hands,  and  had  its  shaft  sunk  down  to 
the  fourth  level.  New  hoisting-works  were  to  be  erected,  when  the  crisis 
came  and  stopped  all  operations,  which  have  not  yet  been  resumed. 

The  War  Eagle  worked  from  15  to  40  men  last  summer,  but  is  now 
shut  down. 

The  Ida  Ellmore  has  likewise  not  yet  resumed  work.  During  the 
Rummer  it  employed  35  men.  Winzes  have  been  sunk  from  the  eleventh 
to  the  twelfth,  and  from  the  latter  to  the  thirteenth  level,  for  ventilation. 
Drifts  were  being  driven  ahead  on  the  twelfth  and  thirteenth  levels,  and 
about  100  feet  more  will  have  to  be  run  before  the  ledge  can  be  touched. 

The  Poormau  had  to  suspend  work  a  while,  but  made  satislViehnv 
.'ni'angements  with  their  men,  and  resumed  work  with  a  dozen  hands. 
There  is  a  good  body  of  ore  in  the  mine. 

In  the  Pauper  a  fine  body  of  very  rich  ore  was  struck  in  the  third 
level,  which  runs  400  feet  south  and  112  feet  north  of  the  shaft.  In  the 
fourth  level  the  same  body  was  struck  4  feet  wide.  Stoping  was  going 
on  between  the  second  and  third  levels,  the  richest  ore  being  sacked  for 
shipment  to  Winnemucca,  the  second  class  being  piled  up  on  the  dump, 
when  the  crisis  forced  this  mine  to  shut  down,  in  spite  of  the  excellent 
prospect  ahead.  Two  lots  of  ore,  making  together  4  tons,  were  shipped 
to  Winnemucca.  One  lot  yielded  £448.21  in  gold  and  $209.40  in  silver, 
the  other  $105.48  in  gold  and  $104.61  in  silver,  per  ton.  Work  has  not 
yet  been  resumed. 

In  the  Illinois  Central  the  shaft  has  attained  a  depth  of  445  feet,  the 
ground  being  opened  by  four  levels.  The  first  level  is  145  feet  below 
the  surface ;  the  other  three  are  100  feet  each  deeper  than  the  preceding 
one.  Most  of  the  ore  above  the  first  level  was  stoped  out  by  Sands  & 
Co.  previous  to  the  incorporation  of  the  mine.  The  second  level  is  in 
150  feet  north  and  the  same  distance  south;  the  third  level,  100 feet 
north  and  60  feet  south:  the  fourth  level,  30  feet  north  and  35  feet 
south  from  the  bottom  of  the  shaft.  There  are  four  winzes,  viz :  one 
from  first  to  second  level,  150  feet  south  of  the  shaft,  there  being  yet  23 
feet  to  siuk  to  make  connection  ;  one  from  the  second  to  the  third  level, 
50  feet  north  of  the  shaft;  another  from  the  second  to  the  third  level. 
60  feet  south  of  the  shaft;  and  the  last  from  the  third  to  the  fourth 
level,  50  feet  north  of  the  shaft,  12  feet  remaining  to  be  sunk  to  com- 
plete the  connection,  which  will  afford  excellent  ventilation  for  the 
mine.  Fifteen  men  were  engaged  in  underhand  stoping  from  the  top 
of  winze  No.  3,  in  the  third  level,  and  back  stoping  had  also  been  com- 
menced at  the  bottom  of  winze  No.  2,  in  the  same  level,  in  the  summer. 
The  rich  ore-body  extends  150  icet  in  each  direction  from  the  shaft,  anil 
it  is  known  to  exist  to  the  bottom  of  the  fourth  level,  a  distance  of 
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300  feet.  Allowing  a  cubic  foot  of  quartz  to  weigh  166  pounds, 
there  are  now  11,205  tons  of  ore  in  sight,  which,  it  is  estimated,  will 
mill  at  least  $75  per  ton,  or  a  total  of  $840,375.  How  much  deeper  the 
ore-body  extends  is,  of  course,  not  yet  known ;  but  the  fact  that  the  lode 
has  increased  in  size  and  richness  as  dt^pth  bus  been  attained,  taken  in 
connection  with  what  is  already  in  sight,  augurs  a  bright  future  for  the 
Illinois  Central.  The  character  of  the  ore  appears  to  change  tho  deeper 
it  is  worked.  In  the  fourth  level  it  is  dark-colored  with  copper  stains, 
and  very  much  like  this  rich  ore  formerly  taken  from  tho  Golden  Chariot 
and  Ida  Elimore.  There  is  no  trouble  on  account  of  water,  the  mine 
being  dry  throughout.  Even  from  the  bottom  of  the  fourth  level  it  is 
not  necessary  to  hoist  more  than  two  bueketfuls  of  water  a  day.  A 
little  more  water,  indeed,  would  be  not  unwelcome,  since  the  water  for 
the  hoisting-engine  has  to  be  brought  through  a  flume  1,600  feet  long, 
from  the  War  Eagle  Mine. 

In  August  the  erection  of  new  hoisting- works  was  completed,  and  in 
all  quarters  it  was  confidently  expected  that  the  mine  would  produce  a 
large  amount  of  bullion,  the  superintendent  claiming  to  be  able  to  pro- 
duce 30  tons  of  ore  per  day;  bat  the  crisis  came,  and  this  company  also 
succumbed,  and  nothing  is  going  on  now. 

The  Belle  Feck  has  been  steadily  worked  with  good  success,  and  a 
body  of  remarkably  rich  ore  has  been  struck  in  the  second  level,  the 
best  of  which,  showing  a  large  amount  of  native  gold,  is  estimated  as 
high  as  $500  per  ton.  The  shaft  is  down  150  feet,  and  the  second-level 
drift  extends  40  feet  north  and  35  feet  south  of  the  shaft.  In  both  ends 
the  ore  is  apparently  equally  rich,  though  gold  predominates  more  in 
the  north  end  and  silver  at  the  south.  So  far  only  a  few  hands  have 
been  kept  at  work,  but  the  owners  will  now  push  developments  ahead 
as  fast  as  possible,  and  increase  their  force  in  proportion. 

Several  new  claims  have  been  worked  on  a  limited  scale,  among  them 
the  Potosi,  Lorraine,  Glenbrook,  Chipmunk,  Crown  Point,  and  others. 

The  bullion- product  of  the  mines  for  1875  was  about  $225,000,  against 
$620,000  for  1874. 

South  Mountain  district.  —  South  Mountain  is  at  present  a  "dead 
camp."  The  financial  crisis  which  so  seriously  crippled  mining  opera- 
tions in  Silver  City,  proved  altogether  too  much  for  the  South  Mount- 
ain Consolidated  Mining  and  Smelting  Company,  and  with  the  com- 
pany the  whole  camp  went  down,  because  its  prosperity  solely  depended 
upon  that  enterprise.  The  causes  for  such  an  utter  failure  are  several. 
From  my  South  Mountain  correspondence  I  condense  the  following : 

Tho  company  made  large  expenditures,  probably  larger  than  the  exigencies  of  the 
times  warranted.  Tho  minus,  though  first  class,  were  undeveloped;  much  dead -work 
had  to  he  done,  and  they  could  not  bn  expensed  u>  lie  at  once  self-support! nj.,  with 
Mich  ;t  heavy  outlay  for  necessary  improvement;!.  The  levying  of  an  assessment  (the 
firisi  one)  became  Decenary,  which  was  a  serionB  disappointment  t<i  stockholders,  since 
glowing  accounts  of  tho  excellent  prospects  ahead  had  beeu  sent  to  them,  which  made 
them  look  rather  for  dividends  than  assessments.  To  make  matters  worse,  tin?  Hank 
of  Culi  f'Hnin  tailed  just,  before  the  assessment  became  delinquent.  This  produced  a 
panic-like  consternation,  and  lack  of  confidence  in  mining  circles  all  over  the  coast, 
and  made  money  very  tight.  The  action  of  the  miners  on  War  Eagle  Mountain  in 
shutting  down  the  mines,  when  the  companies  foi  several  months  failed  to  pay  off  their 
bands,  waa  Imitated  hen ;  bnt  while  the  miners  of  South  Mountain  cherished  id.:  hums 
of  forcing  the  company  to  fulfill  its  obligations  to  them,  they  only  succeeded  in  sealing 
the  stockholders  still  more,  and  demoralizing  thorn  in  such  a  manlier  I  lint  they  reiused 
to  pay  the  assessment,  which  made  tbe  entire  suspension  of  work  unavoidable. 

These  were  undoubtedly  some  of  the  main  causes  of  the  general  col- 
lapse, but  further  on  the  correspondent  exonerates  the  management 
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from  all  blame.  Other  parties,  however,  have  adopted  a  different  con- 
clusion, which  is  largely  shared  by  the  public  iu  San  Francisco.  Large 
amounts  of  money  have  been  made  by  speculating  iu  this  stock,  though 
the  stockholders  got  nothing. 

South  Mountain  was  ruu  up  as  high  as  $13  in  the  spring,  when  no 
results  at  all  had  yet  been  obtained,  only  to  tumble  down  to  nothing  by. 
the  time  the  continuity  and  richness  of  the  mines  had  been  proved.  A 
management  which  causes  or  permits  such  artificial  fluctuations  in  the 
figures  which  are  supposed  to  be  the  index  of  success,  cannot  expect  to 
enjoy  much  confidence  in  times  of  real  or  reported  peril.  The  operations 
at  the  works  were  curiously  indleclive.  Most,  of  the  ores  of  South  Mount- 
ain district  are  of  an  exceedingly  favorable  character  for  smelting, 
and  besides  this,  they  are  usually  rich,  producing  argentiferous  lead 
containing  from  $400  to  $550  per  ton  in  silver  and  lead,  us  Tested  by  Mr. 
Wolters.  There  is  an  abundance  of  the  finest  hematite  for  fluxing;  the 
lodes  of  the  company  have  always  furnished  a  steady  supply  of  ore, 
which  varied  very  little  in  its  composition,  thus  offering  the  gee  id  desid- 
eratum in  smelting  operations,  namely,  uniibrinly-ei>m|>osed  charges;  the 
furnaces  in  use  are  substantially  built  and  well  adapted  to  the  treat- 
ment of  the  prevailing  kind  of  ore.  If,  therefore,  with  all  these  facili- 
ties it  proved  impossible  to  keep  a  furnace  running  longer  than  a  week, 
when  it  ought  to  make  campaigns  of  at  least  six  or  seven  months,  there 
must  have  been  something  wrong  in  the  management.  The  permaneni 
excuse,  that  the  water-jackets  burst,  cannot  be  accepted,  water-jackets 
correctly  constructed  and  treated  having  no  occasion  to  burst.  Besides, 
if  it  was  impossible  for  the  men  in  charge  to  work  them  sueeessl.iilly,  any 
ordinary  manager  ought  to  have  been  able  to-  run  his  furnaces  without 
them. 

The  reason  that  the  whole  camp  instantly  collapsed  when  the  Consol- 
idated Company  stopped  operations  is  found  in  the  fact  that  the  latter 
possessed  the  only  reduction-works  in  the  place,  and  owned  at  the  same 
time  a  number  of  very  productive  lodes,  abundantly  able  to  snpply 
their  works  to  the  full  extent  of  their  capacity.  The  company  cannot 
now  afford  to  do  custom-work  or  purchase  ore ;  and  hence  the  outside 
mine-owners,  being  nearly  all  men  of  small  means,  are  prevented  from 
•working  their  mines  until  they  are  given  a  market  for  the  product.  It 
is  said,  moreover,  that  capitalists  have  been  deterred  from  investing  in 
the  miues  by  the  belief  that  the  company  owns  all  the  good  lodes  m 
the  camp.  The  fact  is,  however,  that,  although  the  Consolidated  Com- 
pany owns  some  of  the  best  lodes  of  the  camp,  there  are  many  others 
at  least  equally  good  and  able  to  produce  the  same  quantity  and  quality 
of  ore  as  any  one  mine  belonging  to  the  company  can  furnish. 

Of  the  800  inhabitants  claimed  by  the  camp  in  the  days  of  its  greatest 
prosperity  a  mere  handful  is  all  that  is  left,  but  the  present  state  of 
affairs  cannot  possibly  last  long.  The  miues  of  the  district  possess  as 
much  real  merit  and  value  as  those  of  any  other  silver-lead  camp  on 
the  coast ;  the  greater  part  of  the  ores  raised  fulfills  every  condition  for 
successful  and  easy  treatment  by  smelting ;  they  are  further  unusually 
rich,  averaging  probably  not  less  than  from  $60  to  $75  per  ton ;  and 
all  that  is  needed  to  make  South  Mountain  prosperous  and  productive 
is  the  establishment  of  works  honestly  and  skillfully  conducted,  where 
the  product  of  all  the  mines  may  find  a  ready  sale  at  any  time  at  fair 
prices. 

The  town  of  South  Mountain  is  located  about  26  miles  south  of  Sil- 
ver City,  at  the  head  of  South  Mountain  Creek,  and  though  only  a  little 
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over  one  year  old  at  the  time  of  Mr.  Wolters's  visit,  presented  a  respect- 
able appearance.  It  is  picturesquely  situated,  but  being  jammed  in 
between  high  and  steep  mountains  ou  three  sides  in  a  small  valley  not 
exceeding  .'300  feet  in  width,  can  command  little  room  for  growth  with- 
run  hivhi""-  out  streets  on  the  side  of  the  rather  steep  hills.  The  creek 
furnishes  deliriously  clear  and  cool  water,  sufficient  for  household  and 
milling  purposes,  but  not  for  motive-power.  Timber  is  scarce  in  the 
immediate  vicinity  ;  but  on  the  other  side  of  the  mountain,  five  to  six 
miles  northeast  of  the  town,  there  is  a  large  amount  of  ar,  which  makes 
tolerable  good  lumber. 

Mr.  Con.  Shea  has  erected  a  saw-mill  there.  All  the  charcoal 
needed  for  the  furnaces  has  to  be  packed  a  distance  of  ten  miles  at  a 
cost,  of  ten  cents  per  bushel,  from  the  nearest  place,  where  juniper  is 
found  in  almost  unlimited  quantity.  The  cost  of  living  is  not  very 
high  considering  the  recent  origin  of  the  camp  and  the  absence  of 
ranches  in  the  vicinity;  board  is  $0  per  week;  rough  lumber  $50  and 
clear  lumber  $100  per  thousand;  wa;;es  for  miners  are  $1  per  day. 
Large  quantities  of  lumber  are  hauled  from  Boise  City,  a  distance  of 
nearly  Cm  miles,  since  the  only  saw-mill  near  the  camp  is  unable  to  meet 
the  demand. 

The  lodes  are  grouped  around  (lie  upper  end  of  town.  Most  of  them 
have  been  described  in  a  former  report  by  Mr.  Eilers,  but,  for  the  sake 
of  completeness.  1  will  recapitulate  briefly  on  this  occasion. 

The  Uoleouda'is  located  on  the  north  side  of  the  towu.  Twenty -three 
feet  north  of  the  point  of  intersection  of  the  lode  by  the  cross-cut  tunnel 
a  shaft  has  been  sunk  to  the  depth  of  125  feet.  The  lode  is  here  8  feet 
wide  and  carries  from  2  to  0  feet  of  ore,  a  good  deal  of  which  by  proper 
assorting  will  make  tolerably  good  smelting-ore,  while  the  balance  con- 
sists mainly  of  pyrites  and  zinc-blende.  The  average  ore  contains  from 
6  .id  to  $35 'silver' i)Ci'  ton  and  15  to  20  per  cent,  of  lead.  This  lode  when 
properly  opened  can  furnish  a  very  large  amount  of  ore,  but,  like  that 
of  other  lodes  close  by,  it  is  of  inferior  quality  for  smelting 

A  short  distance  above  is  the  Original  lode.  It  is  very  large,  but 
so  far  carries  ore  in  small  seams  only,  and  of  very  low  grade. 

further  up  the  hill  are  the  Galaxy,  Jessie,  Mono,  and  Disappoint- 
ment, all  opened  by  shafts  from  40  to  100  feet  deep,  and  having  each 
from  20  to  100  tons  of  excellent  smelting-ore  on  the  dumps,  mostly 
very  rich-looking  carbonates. 

Below  the  Golconda  is  the  property  of  the,  riastinps  Brothers.  They 
have  run  a  cross-cut  tunnel  200  feet  long,  which  posses  through  three 
lodes.  The  first  one,  called  the  Black  Giant,  is  a  very  large  lode,  being 
(id  feet.  wide,  with  streaks  of  ore  distributed  through  the  whole  width, 
of  the  crevice.  The  lode,  where  struck,  is  considerably  broken  up,  the 
ore  resembling  that  of  the  Golconda.  The  other  two  lodes  are  3  feet 
wide.  each,  but  not  developed.  Another  tunnel  is  now  being  run  which. 
will  strike  the.  lodes  50  feet  deeper,  where  they  will  probably  be  more 
solid. 

The  Crown  Point,  on  the  hill  opposite  the  Golconda,  carries  a  good 
body  of  ore,  similar  to  that  of  the  latter,  but  somewhat  richer  in  silver 
and  lead.    Very  little  work  has  been  done  on  it. 

On  the  mountain  southwest  of  the  town  arc  a  large  number  of  fine 
lodes,  all  occurring  in  limestone  and  mica-slate,  while  the  opposite  ridge 
nearly  down  to  the  Original  is  formed  of  granite. 

High  up  on  the  first-named  ridge  is  the  Independent.  It  has  a  shaft 
60  feet  deep,  only  the  upper  25  feet  being  on  the  vein,  which  here  slidea 
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to  one  side,  while  the  shaft  continues  straight  down.  There  is  some 
very  fine  gray  carbonate  of  lead,  2  to  3  feet  wide,  in  the  lode,  and  a  large 
amount  of  ore  on  tlie  dump.  At  the  time  of  Mr.  Wolters's  visit  it.  was 
intended  to  recommence  work  on  this  vein,  but  owing  to  the  general 
crash  the  plan  was  not  carried  out. 

Next  below  comes  the  Bay  State,  one  of  the  best  lodes  of  the  camp. 
Like  nearly  all  the  others,  it  runs  nearly  northeast  and  southwest  and 
dips  78°.  The  shaft  is  1 4S  feel,  deep.  At  a  depth  of  90  feet  a  level  has 
been  run  northeast  30  feet,  and  from  the  bottom  another  level  extends 
378  feet  southwest,  the  beading  being  159  feet  below  the  surface.  The 
company  intended  to  sink  another  shaft  several  hundred  feet  southwest 
next  spring,  and  to  keep  the  old  one  for  an  air-shaft.  New  hoisting- 
works,  driven  by  a  12-horse-power  engine,  were  being  erected  while  Mr. 
Wolters  was  in  the  camp. 

About  100  feet  lower  down  the  canon,  and  running  parallel  to  the  Bay- 
State,  is  the  Yrcka  lode,  formerly  known  as  the  Numkeg.  It  runs 
itorllieast  and  southwest  and  dips  46°  southeast.  A  drift  has  been  run 
in  on  the  lode  at  the  discovery.  It  was  last  summer  about  25(1  feel  Ion;:;. 
A  winze  was  being  raised  50  feet  from  the  heading  and  ^toping  was  done 
both  ways  on  a  body  of  ore  varying  from  10  to  30  inches  in  thickness, 
the  crevice  being  from  4  to  6  feet  wide.  The  ore  is  principally  galena, 
but  contains  also  a  considerable  amount  of  lead-carbonate  and  hydra  led 
oxide  of  iron.  From  the  90-foot  northeast  level  in  the  Bay  State  a  cross- 
cut 83  feet  long  has  been  run,  tapping  the  Yreka  about  180  feet  below 
the  mouth  of  the  upper  level,  and  thence  following  the  vein  southwest 
for  a  distance  of  300  feet.  In  this  level  the  crevice  is  12  to  15  feel.  wide, 
with  H  to  6  feet  of  ore.  The  latter  is  raised  from  this  level  through 
the  Bay  State  shaft.  The  lode  can  produce  about  30  tons  of  ore  a  day. 
sufficient  to  keep  one  of  the  company's  furnaces  supplied.  There  were 
30  men  employed  here  before  the  stoppage. 

Further  down  are  the  General  Grant  and  Kobie  lodes,  both  contain- 
ing strong  bodies  of  good,  and  some  very  rich,  ore.  Very  little  work 
has  been  done  on  them.  Mr.  Bon  Vincent  is  running  a  tunnel,  which 
will  be  completed  during  the  winter,  and  will  strike  the  lode  100  feet 
from  the  surface. 

At  the  close  of  the  year  the  only  work  going  on  was  done  on  the 
Hastings  property,  the  Polar  Star,  and  the  Eobie. 

A  considerable  excitement  was  created  during  the  spring  by  the  dis- 
covery of  some  very  promising  mines  near  Wagontown,  about  6  miles 
south  of  Silver  City.  The  lodes  are  generally  very  strong,  averaging 
from  4  to  7  feet  in  width,  with  ore-zones  from  1  to  3  feet  thick,  well-de- 
fined walls,  and  the  general  appearance  of  first-class  veins.  The  ore  is 
flinty  quartz,  with  ruby  silver  and  silver-glance  and  some  gold.  Silver 
largely  predominates.  The  richest  ore,  worth  probably  several  thousand 
dollars  per  ton,  has  been  produced  by  the  Henrietta  Mine.  Several  lots 
of  it  were  shipped  to  Winuemucca,'  but  I  have  not  learned  the  result. 
From  the  Saint  Glair,  one  of  the  largest  and  best  -defined  veins,  several 
lots  of  ore  were  sent  to  Silver  City,  yielding  from  $70  to  680  per  ton. 

The  Maggie  has  been  lately  incorporated,  and  bears  as  high  a  reputa- 
tion as  any  mine  in  the  district.  Next  year  will  certainly  willies.-.;  great 
activity  here,  since  the  " prospects "  are  extraordinarily  good ;  this  fall 
no  lode  was  explored  beyond  100  feet  in  depth.  If  Silver  City  does  not 
do  better  next  year  than  the  past  one,  and  Wagontown  should  become 
possessed  of  good  reduction -works,  the  former  may  have  trouble  to 
maintain  its  leading  position  as  a  bullion -producing  camp  in  this  county. 
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LEMHI  COUNTY. 

It  is  reported  that  some  good  lodes  have  been  found  in  this  as  yet 
rather  inaccessible  county,  but  I  have  not  obtained  any  reliable  data  in 
regard  to  them. 

In  conclusion,  I  wish  to  acknowledge  the  valuable  assistance  rendered 
to  Mr.  Wolters  by  Mr.  W.  B.  Morris,  agent  of  Wells,  Pargo  &  Co.,  and  Mr. 
E.Hensehkel,  of  Boise  City;  Messrs.  McN  ally,  Newton,  Hopkins,  Pfeiffer, 
Anderson,  and  others  in  Bocky  Bar ;  Allgewahr,  Lantis,  and  Tillmar,  of 
Atlanta ;  Coughanourand  Mootry,  of  Quartzburgh ;  Leland,  of  Warren's, 
and  Irwin,  Wessels,  and  Oook,  of  South  Mountain. 
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OREGON. 


From  the  western  part  of  the  State,  I  have  nothing  to  report  in  the 
■way  of  important  developments.  The  coast-diggings  in  Northern  Cali- 
fornia and  Oregon  continue  to  be  the  objects  of  fitful  enterprise,  but  I 
have  heard  of  no  undertakings  in  that  quarter  which  require  further 
mention  than  has  already  been  given  to  the  subject. 

In  Eastern  Oregon  the  winter  of  1 874-'75  was  unusually  severe  Only 
the  Indians  and  the  former  trappers  of  the  Hudson's  Bay  Company 
could  recall  instances  of  equally  inclement  seasons.  The  mercu.-y  stood 
between  zero  Fahrenheit  and  20°  below  for  a  period  of  two  mouths. 
Such  temperatures  are  not  favorable  to  heavy  snows,  or  perhaps  it 
would  be  more  rational  to  say  that  heavy  snows  would  have  iradw;]  fed 
the  weather.  Yettheaggregate  supply  of  water, if  Imayjudgefrom  the 
general  reports  from  the  diggings,  does  not  appear  to  have  been  seriously 
deficient.  My  valued  correspondent,  Mr.  E.  W.  Reynolds,  of  Baker 
City,  informs  me  that  the  product  of  gold-dust  came  fully  ip  to  the 
,  yield  of  1874,  while  the  Sparta  and  Gem  City  diggings,  in  Unioi  County, 
f  rilmtary  to  the  Eugle  Canal  Company's  ditch,  were  more  prod uitive  than 
in  the  preceding  year. 

1'owder  River  Valley. — The  gulches  along  the  western  slops  of  this 
valley  have  paid  about  as  well  as  usual.  Messrs.  Andrew  Smith  &  Co., 
in  Washington  Gulch  j  Daniel  Carn,  in  Ruan  Gulch,  and  ftcCord  & 
Co.,  in  the  same  locality;  Kelson  &  Co.,  on  Salmon  Creek  :  Grow  & 
IJiilger,  Dare,  Kelly,  and  others,  back  of  Pocahontas;  and  In^raham  & 
Co.,  farther  down  the  valley  and  on  Wolf  Creek,  are  reported  as  op- 
erating with  average  good  results.  In  Ruan  Gulch,  McCoid  &  Co. 
struck  during  the  summer  a  small  vein  of  very  rich  gold-oie,  which 
they  propose  to  develop  this  year. 

Conner  Creek. — On  this  creek,  an  Oregon  tributary  of  the  Snike,  is 
located  the  old  Conner  Creek  gold-bearing  lode,  now  owned  by  \essrs. 
White,  Myrick,  and  others.  These  parties  are  employing  15  stanos,  10 
being  driven  by  steam  and  5  by  water.  They  are  reported  as  "loing 
well."  The  extension  of  the  Conner  Creek  claim,  operated  by  Mgssrs. 
Sleeper  &  Co.  with  the  aid,  it  is  said,  of  eastern  capital,. em  ploy*,  ap- 
parently with  profit,  a  5-stamp  water-mill,  to  which  it  is  intended  ti  add 
5  stamps  this  season. 

There  are  also  placer-mines  in  this  neighborhood.  Mr.  0.  Hinckle-  has 
two  ditches,  aggregating  1£  miles  in  length,  which  take  water  iiom 
Conner  Creek  and  command  the  Snake  River  bars.  They  carry  :iem 
50  to  100  inches  the  year  round.  The  ground  covered  by  this  supply  ia 
worked  with  Chinese  and  white  labor  by  the  proprietor  of  the  ditci, 
who  is  able  to  make  advantageous  use  of  all  the  water,  and  consequent!; 
has  none  to. sell. 

In  Fdx  Creek,  1  mile  above  Conner  Creek,  Messrs.  Speake  &  Packei 
have  a  ditch,  carrying  from  50  to  200  inches  of  water,  all  of  which  is 
utilized  by  the  proprietors. 

At  8oda  Creek,  6  miles  below  Conner  Creek,  a  ditch  1J  miles  long, 
carrying  from  30  to  100  inches  of  water,  is  owned  by  Messrs.  Ross,  Pitts 
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&  Co.,  who  own  also  and  work  to  the  extent  of  the  water-supply  the 
ground  commanded  by  the  ditch.  Across  the  Snake  River  there  are 
Mxits  which  would  pay  well  for  working,  if  similar  water-facihiies  were 
provided.    The  bars  are  from  3  to'  30  feet  deep,  and  ran  back  to  the 

In  Shirt-Tail  Gulch,  on  the  way  from  Burnt  River  to  Rye  Valley,  the 
Lum  Davis  lode  is  said  to  promise  well,  "  prospecting  "  from  $10  to  $40 
per  ton  in  gold. 

Eye  Vallei/  •lixlncl  has  been  retarded  in  its  development  by  unfortu- 
nate, dissensions  and  litigations,  by  reason  of  which  the  fine  null  of 
Green,  McDonald  &  Co.,  which  was  formerly  run,  it  is  said,  with  profit, 
lias  been  standing  idle.  It  is  expected  that  a  settlement  of  difficulties 
will  be  reached  and  a  renewal  of  industry  facilitated  daring  the  present 
season.  - 

Granite  Mountain  district  is  making  but  slow  progress,  though itne 
prospectors  and  mine-owners  do  not  abate  their  high  opinion  of  its 
numerous  gold  and  silver  bearing  lodes. 

Humboldt  Basin,  Clark*  Creek,  and  the  little  camps  along  Burnt  River 
are  doing  about  as  they  did  last  year. 

Auburn  still  holds  out,  with  a  moderate  production.  The  Marysville 
Company,  a  California  corporation,  owning  the  Blue  Canon  flume,  will 
probably  increase,  with  its  ditch  now  in  progress,  both  the  extent  and 
the  duration  of  profitable  mining  in  this  well-known  camp. 

New  discoveries  of  rich  gold  and  silver  lodes  are  reported  from  Fort 
Sumter  and  Granite  Creek.  . 

Near  Baker  Citv,  the  Virtue  Mine  (referred  to  in  former  reports)  is 
still  the  principal"  enterprise.  Mr.  Hyde,  the,  efficient  superintendent, 
reports  the  extraction  of  4,5(10  tons  of  ore  during  the  year,  worth  about 
RloS,(i()0.  or  an  average  of  $24  per  ton.  This  estimate  of  values  is  con- 
sidered loo  low  bv  sonic  competent  outside  observers.  The  ore  came 
from  all  parts  of  the  mine,  which  is  now  500  feet  deep.  A  new  shaft  is 
liein"  sunk  with  lini'leigh  drills  above  the  old  Ruckle  main  tunnel.  It 
is  intended  lo  carry  this  shaft  to  the  lowest  workings,  and  hoist  all  ore 
ihroivhit.  If  will  he  done  by  June,  1876.  There  are  50  men  employed 
at  the  mine.  Wages,  $4  per  day.  Under  Mr.  Hide's  management,  the 
property  is  said  to  be  earning  profits. 

The  James  Gordon  Company,  working  the  mine  of  that  name,  ty  miles 
east  of  Baker  Citv,  took  out  last  year  71  tons  of  quartz,  which,  being 
treated  in  a  custom  mill,  yielded  nearly  $1,900  after  paying  expenses. 
The  bullion  is  very  fine,  being  worth  $18.50  per  ounce.  The  company 
is  preparing  to  work  on  a  larger  scale. 

The  Ironstone  Mine  has  a  tunnel  80  feet  deep.  The  deepesl  point 
attained  is  To  feet  below  the  surface.  The  vein  is  gold;bearmg ;  width, 
3  feet;  countrv-roek.  granite;  prospects  encouraging. 

Baker  Citv  lias,  been  damaged  in  business  prosperity  by  the  failure  of 
Mr,  Virtue,  a  leading  banker.  But  the  town  is  growing,  and  will  doubt- 
less maintain  and  increase  its  importance  as  the  business  center  of 
Eastern  Oregon. 

Shasta  mining-district,  (El  Dorado,  Malheur,  and  Amelia.) — Packwood 
&  Carter  have  completed  about  33  miles  of  new  ditch  since  May,  1874. 
Their  main  ditch  is  now  about  135  miles  long,  7  feet  wide  at  top,  <•>  feet 
at  bottom,  and  2  feet  deep.  The  net  profits  of  the  season  are  said  tobave 
been  over  $14,000.  From  the  condition  of  the  ditch  fit-  this  time,  water- 
sales  are  expected  to  reach  $50,000  to  $60,000  this  year,  and  expenses  1  o 
be  about  $10,000.  About  200  men,  both  Chinamen  and  white  men, 
worked  last  vear  under  the  Packwood  &  Carter  ditch.  The  water- 
supply  was  from  1,000  to  1,500  inches  for  ten  hours,  at  20  cents  per 
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iucli ;  wages  earned  by  Chinamen,  $2  to  $2.50  per  day ;  by  white  labor, 
$3.50  to  $-4  per  day.  The  gold-yield  was  not  loss  than  $150,000.  The 
mining-seasou  did  not  begin  till  about  July,  owing  to  the  vast  amount 
of  work  required  to  pat  the  ditch  in  good  working  order;  which  had 
never  been  done  heretofore.  The  ditch  is  now  an  assured  success,  and 
promises  to  be  a  dividend-paying  institution  for  years  to  come.  It  is 
probably  the  greatest  private  enterprise  ever  begun  aud  carried  to  a 
successful  termination  in  Oregon.  It  has  been  twelve  years  in  progress. 
The  area  of  the  mining-camps  commanded  by  this  ditch  is  larger  in 
extent  of  territory  than  what  is  called  "the  Black  Hills  Country" 
in  Wyoming.  It  is  asserted  that  not  a  failure  has  occurred  in  placer- 
mining  in  the  ground  supplied  with  water  by  this  ditch.  The  price 
paid  for  water  in  hydraulic  "  heads,"  namely,  20  cents  per  inch  for 
10  hours,  measured  by  a  2-inch  opening  and  4-inch  pressure- board, 
is  certainly  profitable  enough  to  the  ditch-owners;  and  the  fact  that 
it  can  be  paid  speaks  much  for  the  productiveness  of  the  placers. 

Hog  'cm  district— .The  Summit  Gold  Quartz  Mine,  owned  by  Pack  wood 
&  fcitewart,  remained  idle,  on  account  of  "  hard  times,"  from  June  to  fall. 
Since  that  timo  Morgan  Keltner  has  been  running  the  mine  and  mill 
at  times.  The  latter  is  a  10-stamp  steam-mill,  and  when  running  at  full 
capacity  crushes  from  10  to  14  tons  every  24  hours.  Some  400  tons 
of  quartz  crushed  during  the  season  yielded  about  §12  per  ton.  It 
is  Mr.  Packwood's  intention  to  move  the  mill  to  Eagle  Creek,  distant 
from  the  mine  about  1£  miles,  and  run  it  by  water-power.  The  mine 
is  now  about  ,'SoO  feet  deep.  The  vein  varies  from  a  few  inches  to  4 
feet  in  thickness.  All  the  quartz  is  worked  without  assorting,  and 
will  average  from  $10  to  $12  per  ton  without  saving  anything  from  the 
iron-pyrites,  which  is  said  to  be  rich.  The  rock  is  easily  taken  out,  no 
powder  having  been  need  so  far  on  the  lower  150  feet.  With  water- 
power  at  the  mill  and  hoisting- works  at  the  mine,  it  is  believed  that. 
$0  rock  will  pay  expenses.  The  upper  stopos  have  been  worked  for  a 
length  of  about  600  feet  on  the  vein,  and  to  a  depth  of  from  50  to  100 
feet.  In  this  part  of  the  mine  the  vein  varied  very  much  in  size,  aver- 
aging about  15  inches  of  decomposed  quartz,  and  yielding  as  high  as  $60 
per  ton.  The  average  of  nearly  3,000  Ions  was  between  §20  and  $25  per 
ton.  The  present  sinking  on  the  mine  has  been  going  on  for  nearly 
two  years  on  what  appears  to  be  the  central  shoot  or""  chimney."  From 
this  body,  below  the  upper  works,  about  1,000  tons  have  been  worked, 
yielding  about  -*1:!  per  ton,  the  average  size  of  the  vein  being  between 
24  and  30  inches.  There  is  now  a  largo  amount  of  quartz  in  sight  in 
this  body,  which,  so  far  as  developed,  in  length  seems  to  extend  about 
200  to  225  feet  along  the  lode.  From  this  the  north  shoot  seems  to  be 
divided  by  a  vertical  pinch,  in  which  the  walls  close  together,  leaving 
only  a  small  seam.  This  north  shoot  has  been  opened  to  a  depth  of 
200  feet.  The  south  shoot  and  the  mine  farther  south  have  been  pros- 
pected and  traced  for  about  1,000  foet  in  length,  but  no  quartz  was  ob- 
tained which  yielded  in  the  mill  more  than  $10  to  $12  per  too.  At  the 
depth  of  present  workings,  this  vein  carries  a  black-clay  "  gonge"  on 
the  foot  or  the  hanging  wall,  sometimes  nearly  one  foot  in  thickness. 
Large  quantities  of  bright  iron-pyrites  are  found  in  this  clay.  The 
walls  in  the  lower  workings  are  from  3  to  10  feet  aparr,  and" appear 
smooth  and  polished  where  the  "  gouge  "  is  broken  off.  Mr.  Packwood 
has  been  four  years  developing  this  mine,  and  deserves  great  credit  for 
the  energy  with  which  he  has  persevered  both  in  this  enterprise  and  in 
the  still  more  important  and  generally  beneficial  work  of  the  construe 
tionof  the  El  Dorado  ditch.  He  intends  to  have,  as  soon  as  practicable, 
a  20-stamp  mill,  with  pans  for  the  treatment  of  the  pyrites. 
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MONTANA. 


Mr.  William.  F.Wheeler,  of  Helena,  has  collected  the  materials  for  this 
chapter,  with  the  assistance  of  a  number  of  gentlemen  residing  in  the 
Territory.  Kroui  his  reports  on  the  several  districts,  it  is  evident  that 
quartz-mining  is  on  the  increase  all  over  the  Territory,  while  the  yield 
of  placer-mine^  is  slowly  diminishing  each  year.  More  retort  gold  from 
arrastras  and  small  stamp-mills  has  heen  sold  in  1875  than  ever  before, 
and  less  dust  from  placer-mines. 

The  number  of  tons  of  silver-ore  worked  and  shipped  in  1875  is  very 
nearly  double  the  quantity  worked  and  shipped  in  1874.  By  the  Mis- 
souri Elver  about  2,000  tons  were  shipped,  and  by  the  Union  and  Cen- 
tral Pacific  Railroads  abont  1,000  tons;  the  average  value  was  $250 per 
ton,  or  total  $750,000.     Kenned  silver  burs  by  express,  value  $88,001). 

Of  copper-ore,  150  tons  were  shipped,  the  average  value  of  which  was 
$150  per  ton,  or  $22,500  in  all.  The  copper  interest  is  growing;  and 
while  the  shipments  in  1875  were  experimental,  the  result  has  been  so 
far  satisfactory  that  they  will  be  continued ;  bnt  the  ores  will  be  more 
closely  assorted  hereafter,  and  only  those  of  a  higher  grade  will  be 
shipped.  The  almost  uniform  experience  of  working  our  copper-veins 
has  been  to  demonstrate  that  the  veins  improve  in  width  and  richness 
the  deeper  the  shafts  are  sunk.  At  a  depth  of  from  80  to  100  feet,  sev- 
eral of  them  now  show  ore  that  will  average  50  per  cent,  copper,  though 
near  the  surface  the  same  openings  yielded  ore  carrying  but  25  to  33 
per  cent.  The  lodes  of  copper  are  abundant  and  the  veins  from  4  to  100 
feet  in  width.  Several  smelters  are  in  course  of  construction  to  reduce 
these  ores  to  ingots  at  home. 

Two  mills  for  working  silver-ores  have  been  constructed  at  Plnll.ins- 
burgh,  or  so  improved  as  to  make  them  new.  The  mill  of  the  Berth- 
west  Company,  at  Phillipsburgh,  running  10  stamps  and  using  Bruckner 
cylinders  for  roasting,  has  uniformly  produced  from  Speckled  Trout 
ores  about  $9,000  per  week.  The  mill  of  the  Saint  Louis  Company, 
working  Hope  and  other  ores,  running  10  stamps  and  using  reverbera- 
tory  furnaces,  produced  from  $0,000  to  $7,000  per  week.  These  results 
are  very  uniform,  and  are  expected  to  he  still  greater  in  the  course  of  the 
next  year,  since  the  numerous  leads  in  the  close  vicinity  of  the  mills 
will  insure  an  abundance  of  good  ore. 

Asmall  one-stack  smeltiug-works,  owned  and  run  by  William  Nowlan, 
has  been  very  successful  in  reducing  the  galena-ores  near  Jefferson  City, 
in  Jefferson  County.  It  is  run  by  water-power,  and  is  inexpensive 
in  its  working  and  profitable  in  its  results.  More  smelters  close  to  the 
mines  will  he  erected  during  the  next  year. 

Taking  the  Territory  as  a  whole,  more  arrastras  and  small  add  econom- 
ical quartz-mills  are  running  than  ever  before,  and  with  almost  uniformly 
profitable  results,  while  many  large  and  expensive  mills,  ereeted  iu 
early  davs.  are  standing  idle  for  want  of  sufficient  ore  in  their  immedi- 
ate Yiciiiity  to  supply  them.    The  miners  have  learned  by  said  expe- 
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rience  to  adapt  the  capacity  of  tbeir  mills  and  machinery  to  the  known 
productive  capacity  of  their  veins.  It  may  be  hoped  that  few  mistakes 
of  excessive  mill-bnilding  will  be  made  hereafter. 

Mr.  Wheeler  estimates  the  yield  of  gold,  silver,  and  copper  during 
the  year  1875  as  follows : 

Gold  skipped  by  Wells,  Fargo  &  Co ...  - $2, 235, 600 

Gold-dust  and  bullion  by  other  conveyance 500,000 

Total  gold* $2, 735, 000 

Refined  silver-bars,  shipped  by  Wells,  Fargo 

&  Co 88, 000 

Silver-ores  shipped,  3,000  tons,  at  $250    750, 000 

Total  silver 833, 000 

Total  gold  and  silver 3, 5V:!,oou 

Copper-ores,  150  tons  shipped,  at  $150 22, 500 

Total  gold,  silver,  and  copper 3, 590, 100 

The  above  Mr.  Wheeler  gives  as  the  actual  amount  realized  ;  but  at 
the  close  of  the  year  there  were  more  tons  of  silver  and  copper  ores  at 
the  mouths  of  the  mines  prepared  ready  for  shipment,  of  equal  average 
value  per  ton,  than  were  shipped  during  the  year  ;  and  100,000  tons  of 
ores,  running  from  $40  to  $150  per  ton,  that  will  not  bear  shipment, 
are  piled  by  the  dumps  for  future  working,  or  awaiting  cheaper  trans- 
portation. 

The  shipments  of  ores  in  1870  will  be  limited  by  want  of  transporta- 
tion. If  every  wagon  that  brings  freight  from  the  railroads  or  the  Mis- 
souri Eiver  were  to  take  out  an  equal  tonnage  of  ores,  (say  about  8,000 
tons,)  they  could  not  transport  the  amounts  that  could  be  ready  for  them. 
This  want  of  means  of  shipment,  and  the  other  want  of  mills  and  smelt- 
ers to  reduce  the  ores  at  home,  prevent  the  actual  working  of  all  but 
the  best  mines,  and  put  a  limit  to  their  yield. 

The  demand  for  more  freighting  facilities  has  considerably  raised  the 
cost  of  exporting  ores,  and  the  competition  has  given  the  monopoly  of 
export-freights  into  the  hands  of  those  who  are  able  to  buy  the  ores,  or 
to  make  contracts  with  freighters  for  the  whole  season.  This  enables 
capitalists  to  buy  up  the  richest  ores  of  men  who  produce  but  compara- 
tively few  tons,  by  tbeir  own  labor  on  their  own  mines,  at  a  price  that 
gives  bat  little  profit  to  the  producer.  This  is  a  natural  consequence 
and  discourages  production. 

As  evidence  of  the  above  statement,  Mr.  Wheeler  mentions  two  claims 
owned  by  wealthy  men,  whose  owners  have  already  contracted  for  the 
shipment  of  500  tons  of  ore  from  each,  while  poor  men,  owning  just  as 
good  claims  in  the  vicinity,  are  unable,  for  want  of  money,  to  ship  their 
ores  at  all,  and  are  compelled  to  sell  at  the  purchaser's  own  price.  A 
remedy  is  hoped  for  in  railroads,  or  the  improvement  of  the  navigation 
of  the  Missouri  and  Yellowstone  liivers  by  help  of  Congress,  for  which 
the  legislature  has  forwarded  a  memorial. 

Placer-mining. — As  before  remarked,  the  yield  of  the  placer-mines  has 

"Mr.  Wheeler  adds  another  $500,000  for  tbe-aiuoiiiii  i-c-iniiicj)  in  ilic  linmls  of  turners, 
im  allowance  vhicii  I  have  i^sntunj  ro  !«'  ixmniei'lialaiirf/il  by  a  similar  amount  mined 
tile  year  before,  but  included  in  Hid  shipments  this  year, — E.  W.  E. 
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slowly  and  steadily  decreased  for  the  past  six  or  eight  years.  The  rea- 
sons were  given  in  my  report  of  1874,  page  327.  Yet  there  are  causes 
now  at  work  which  will  in  a  short  time  increase  their  yield,  or  at  lease 
arrest  its  decline.  These  are  the  consolidations  of  small  claims  into  one 
ownership  or  company.  Ability  is  thus  acquired  to  bring  in  longer  and 
larger  ditches,  and  more  water  from  the  large  Btreams.  Capitalists  are 
taking  up  or  buying  large  tracts  of  mining-ground  which  could  not  be 
worked  heretofore  for  want  of  water,  and  building  largo,  long,  and  ex- 
pensive ditches  to  work  them.  The  days  of  narrow,  rich  gulches  and 
bars,  and  short,  inexpensive  ditches  are  past,  and  with  them  the  chances 
of  the  "lone  and  lucky"  miner. 

Deer  Lodge  County,  as  for  some  years  past,  has  continued  to  yield 
more  placer-gold  than  any  other,  the  amount  being  about  $900,000  for 
the  year.  Old  Alder  and  other  gulches  in  Madison  give  about  *4.HUiihi. 
The  placer-mines  at  Bannack  and  vicinity  produce  about  $300,000; 
the  mines  of  Cedar  Creek  and  Quartz  Creek,  in  Missoula  County, 
$100,000:  those  of  Confederate  Gulch  and  the  numerous  gulches  and 
bars'  in  Men  "her.  about  s:ji.)0,00l) ;  those  of  Gallatin  County,  $50,000; 
those  of  Jefferson,  $1;"*0.0U0  :  and  those  of  Lewis  and  Clarke,  $350,000; 
or,  a  total  ol' about  $i', 400,000.  The  remainder  of  the  gold-yield  is  from 
urnistras  and  quartz-mills,  and  amounts,  according  to  Mr.  Wheeler's 
estimate,  to  about  $800,000. 

At  Helena,  Mr.  Chessman,  the  owner  of  the  several  ditches,  is  puttniy; 
down  a  bed-rock  flume,  to  run  up  from  Ten  Mile  Creek  four  or  five  miles, 
so  as  to  drain  the  bed-rock  of  the  celebrated  Last  Chance  Gulch,  ou 
which  Helena  is  built.  Seven  or  eight  millions  of  gold  have  been  takeu 
out  of  this  gulch,  and  for  a  great  part  of  its  length  bed-rock  has  never 
been  reached,  owing  to  the  depth  of  the  gravel  and  to  the  water,  which 
rose  so  as  to  prevent  sinking  to  bed-rock.  It  will  probably  be  com- 
pleted this  coming  year.  Three  or  four  thousand  feet  of  flutning  were 
put  down  this  year,  commencing  at  Ten-Mile  and  extending  up  the 
gulch.  After  the  water  lias  done  its  work  of  washing  the  dirt  for  the 
mines  at  the  upper  end  of  the  gulch,  it  will  be  used  next  season  in  cut- 
ting down  and  carrying  away  the  grave!  through  Hie  Hume,  so  that  it 
can  be  extended  next  fall  on  the  bed-rock  up  the  gulch.  Mr.  Chessman 
has  bought  two  farms  on  Ten-Mile  for  dumping  purposes.  It  is  believed 
that  when  the  flume  is  completed  along  the  bed-roek  of  Last  Chance, 
the  former  prosperity  of  the  gulch  will  return,  and  it  will  yield  millious 
more  of  gold.  I  give  this  as  only  one  instance  of  what  will  be  done  in 
the  future  whore  capitalists  or  companies  own  the  ground  and  the 
ditches,  and  as  what  could  never  be  done  by  single  owners  of  small 
claims. 

BEATER  HEAD  COUNTY. 

This  county,  situated  in  the  extreme  southern  portion  of  the  Territory, 
is  rich  in  deposits  of  the  precious  and  useful  metals.  Gold,  silver,  cop- 
per,  galena,  zinc,  manganese,  and  iron  have  been  found  in  every  quarter 
of  the  county.  Sandstone,  limestone,  granite,  trap,  and  quartzite  crop 
out  on  every  mountain  and  hill.  Lignite,  shale,  stone-coal,  and  fire-clay 
are  in  place  in  various  localities.  The  extensive  mountain-ranges,  cov- 
ered with  dense  pine  forests,  are  varied  on  each  side  by  rolling  foot-hills, 
and  clear  mountain-brooks,  creeks,  and  rivers  traverse  the  county  from 
south  to  north. 

Since  the  first  settlement  of  Bannack,  in  1862,  not  less  than  three 
millions  of  dollars'  worth  of  the  precious  metals  have  been  taken  out, 
principally  from  the  placer-mines.    There  have  been  constructed  about 
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90  miles  of  water-ditches,  at  a  cost  of  about  $110,000.  These  ditches 
convey  the  water  to  the  placer-mines  at  Bannaek,  Horse  Prairie, 
Argenta,  Bald  Mountain,  and  Wisdom  River,  which  are  still  actively 
worked,  yielding  handsome  returns,  especially  the  Horse  Prairie  placers 
which  are  now  extensively  worked  by  Chinamen,  who  have  paid,  and 
are  yet  to  pay,  large  sums  of  money  for  their  mining  rights,  and  can 
now  employ  75  to  100  hands.  There  are  probably  about  25  white  men 
who  own  important  claims  in  that  locality  and  are  earning  fair  urofits 
from  them.  L 

The  placer- mines  at  Bannack,  Bald  Mountain,  and  Big  Hole,  or  Wis- 
dom River,  cover  considerable  areas,  and  are  likewise  reported  to  be 
profitable  to  their  owners  and  operators. 

According  to  the  most  trustworthy  information,  the  gold  yield  of  the 
past,  year  is  estimated  at  8200,000,  and  tbe  value  of  the  silver-ore  sold 
and  shipped  at  the  same  amount,  thus  giving  the  total  gold  and  silver 
production  of  this  county  of  $400,000.  This  is  said  to  be  a  low  esti- 
mate. 

The  prospects  of  mining  in  this  county  appear  very  favorable  when  it 
is  considered  that  the  placer-mines  will  continue  to  be  productive  for 
many  years  to  come,  and  that  the  numerous  silver,  gold,  and  copper 
veins  are  yet  undeveloped,  to  say  nothing  of  the  large  deposits  of  iron- 
ores. 

Bannaclc  district— The  first  veins  of  gold-bearing  quartz  discovered 
in  the  Territory  were  located  in  this  district.  Exact  statements  of  the 
quantities  and  yield  of  ore  worked  in  the  district  during  1875  are  not 
attainable.  The  following  summary  of  operations,  though  general  in 
terms,  is  believed  to  be  trustworthy.  Messrs.  Philip  Shenan  and  John 
Oarhart  were  the  principal  operators  in  gold-veins  last  season,  running 
their  mills  on  quartz  from  the  Dakota,  Excelsior,  and  other  veins.  Mr. 
Shenan  has  developed  and  patented  a  number  of  valuable  mines,  among 
which  are  the  Excelsior,  Waddam-i,  Springfield,  and  Gold  Leaf.  In  some 
of  these  other  parties  are  interested  with  him.  Mr.  Shenan  is  the  owner 
of  the  somewhat  famous  Dakota  No.  6,  which  once  belonged  to  New 
York  parties,  hut  proved  unprofitable  under  their  management.  It  now 
has  a  shaft  310  feet  deep,  and  yields  rock  which,  at  the  present  time, 
is  worked  with  satisfactory  results.  Mr.  Shenan  took  out,  with  a  5- 
stamp  mill,  during  the  past  season,  $75,000  in  gold,  from  the  quartz  of 
the  Dakota  and  Excelsior  lodes,  a  product  which,  though  it  might  easily 
fail  to  cover  all  the  expenses  of  an  absentee  company,  leaves  a  reasona- 
ble income  for  a  private  proprietor. 

Mr.  Carhart  is  the  owner  of  Dakota  No.  7,  and  has  run  his  mill  ou 
Dakota  ore,  doing,  besides,  a  considerable  amount  of  custom-work.  No. 
7  is  yielding  a  good  supply  of  rich  ore,  and  Mr.  Carhart's  prospects  for 
the  future  are  flattering. 

Messrs.  Shenan  &  Waddams  worked  ore  from  the  Waddams  lode  on 
three  arrastras,  netting  $5,000  for  the  season.  The  ore  from  the  Saint 
Paul  also  was  reduced  by' the  owner  in  an  arrastra. 

Mr.  Shenan  is  driving  a  300-foot  tunnel  to  tap  the  Hope  lead  at  tbe 
depth  of  200  feet,  and  is  reported  to  be  extracting  already  very  rich  ore. 
He  is  also  sinking  a  shaft  on  tbe  Poor  Prospector's  lode,  and  taking  rich 
oxidized  ore,  which  is  said  to  average  $500  per  ton.  He  is  also  taking 
out  considerable  quantities  of  ore  from  the  Excelsior.  The  ore  has 
changed  from  the  oxidized  condition  to  sulphuret  of  iron,  carrying  gold. 
Blue  Wing  district  is  situated  from  one  to  six  miles  northeast  of  Ban- 
nack.   There  are  probably  over  one  thousand  argentiferous  lodes  re- 
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corded  in  this  district.     Most  of  tbein  are  in  limestone,  but  a  number 
occur  in  granite.* 

But  lew  of  these  lodes  have  been  developed  sufficiently  to  be  called 
permanent  mines.  Only  those  which  have  been  worked  the  past  season 
or  have  been  developed  will  be  noticed  here. 

The  Belmoute  is  in  granite.  The  main  shaft  has  been  sunk  to  the 
depth  of  2150  feet,  with  levels  SO  feet  long  on  each  side.  The  vein  is  of 
uniform  width  in  the  various  shafts  and  levels,  averaging  six  inches. 
The  surface  vein  is  black,  decomposed  silver-ore.  At  the  depth  of  100 
feet  the  oro  changes  into  ruby  silver.  Messrs.  Peck  &  Bray  mined  and 
shipped  10(1  tons  of  tbi.s  ore  Ibe  past  reason,  assaying  $300  per  ton.  The 
lode  is  well  prospected  500  feet  along  its  strike  from  east  to  west.  The 
dip  of  the  veiu  is  slightly  to  the  south.  A.  F.  Sears  and  Clark  Smith 
are  the  owners. 

The  Huron  silver-lode,  situated  on  a  high  limestone  monntain,  half  a 
mile  south  of  the  Delmonte,  strikes  east  and  west,  dips  south,  fluctu- 
ates in  width  from,  a  foot  to  six  feet.  The  ore  is  sulphuret  and  chloride 
of  silver,  and  assays  from  $50  per  ton  to  several  thousand.  There  are 
a  numher  of  shafts  aud  levels  on  this  vein.  The  deepest  shaft  is  SO 
feet.  Large  quantities  of  ore  have  been  taken  out  of  this  lead  and 
shipped  or  sold  on  the  dump.    The  owner  is  Samuel  Batchelder. 

These  two  veins  have  contributed  an  important  service,  to  the  diMriri.. 
When,  a  few  years  ago,  all  the  furnaces  in  the  county  had  failed  of 
success  aud  prospects  were  gloomy,  and  the  miners  themselves  were 
ignorant  as  to  the  real  value  of  this  as  well  as  the  other  silver-districts 
of  the  county,  it  was  determined  to  make  some  conclusive  test,  and  a 
small  quantity  of  selected  ores  from  these  two  veins  was  shipped  to 
Swansea,  in  Wales.  The  venture  returned  a  profit  after  deducting  all 
expenses.  This  gave  a  new  life  to  mining,  and  large  quantities  of  ores 
were  shipped  to  Germany  and  San  Francisco,  the  result  being  largely 
in  favor  of  the  latter  place.f 

The  development  of  mining  and  smelting  in  Utab,  consequent  upon 
the  introduction  of  railroads,  opened  a  new  market  for  Montana  silver- 
oresj  far  more  favorable  to  the  miners  than  Germany,  Swansea,  or  Cali- 
fornia. The  shipment  of  ores  from  this  county  has  become  an  extensive 
and  profitable  business.  There  are  now  on  the  dumps  in  the  various 
districts  of  the  county  more  ores  than  can  be  shipped  by  wagons  for  the 
next  year.  A  railroad  into  the  county  would  greatly  increase  the  value 
of  the  mining  property  in  Bine  Wing  district;  but  this  constitutes  a 
small  proportion  only  of  the  deposits  awaiting  developments  in  all 
quarters  of  the  county,  many  of  which  appear  to  bo  capable  of  large 
production-^ 

Black  Hawk  No.  2  is  in  granite,  with  smooth  walls,  now  reported  to 
be  7  feet  wide ;  strike,  east  and  west ;  dip,  85°  south.  The  shaft  is  275 
feet  deep.  The  ore  at  the  surface  is  black,  (stained  with  manganese,) 
but  gradually  changes  into  predominating  iron-pyrites.  The  value  of 
the  ore  is  but  little  known.  There  are  large  quantities  on  the  dump  of 
$40  or  $50  ore.  This  lead  has  been  prospected  for  more  than  2,000  feet 
along  the  course.     J.  O.  Taylor,  the  owner,  has  purchased  all  the  con- 

"  One  of  my  correspondent;)  calls  t.hU  rock  trap,  but  the  reports  of  others  and  the 
prolmbiiiiies'of  the  case  are  against  him. — 1{.  W.  R. 

•  Sou  my  ropoil.  of  1*74,  p.  37*2.— R.  W.  K. 

:  liui.  i In-  d-LiiMporlalion  of  ores  out,  of  (.lie  Territory  is,  after  all,  but  a  temporary 
innl  wiiBtv-i'isl  expedient.  Their  reduction  at  home  will  be  the  ultimate  soli 1 1  ion  :  ;md, 
as  I  have  indicated  in  my  report  of  187a,  the  copper-ores  of  the  Territory  will  probably 
furnish  tliu  most  abundantly  available  material  for  a  rational  process.— R.  W.  R. 
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flicting  interests  on  each  side  of  his  mine,  among  which  are  the  two 
lodes— the  Nodaway  on  one  side,  with  a  shaft  40  feet  deep  and  well- 
defiued  vein  of  black  ore  3J  feet  wide,  and  the  Queen  of  the  West  on 
the  other,  with  a  shaft  35  feet  deep,  vein  and  ore  the  same.  His  plat 
covers,  also,  several  other  claims,  with  shafts  from  10  to  30  feet  deep, 
all  in  granite.  Black  Hawk  No.  2  is  probably  better  developed  for  per- 
manent working  than  any  other  mine  in  this  district.  Mr.  Taylor  is 
now  sinking  250  feet  west  of  the  deep  shaft,  with  good  prospect,  having 
richer  ore.  All  these  veins  contain  a  small  percentage  of  galena  and 
gold. 

The  Don  Juan  is  owned  by  Messrs.  Mead  &  B;tssett.  It  has  a  shaft 
65  feet  deep,  and  another  shaft,  40  feet  deep,  on  the  Luzerne,  now  sup- 
posed to  be  the  same  vein.  Tbis  indicates  a  north  and  south  vein,  4 
feet  wide,  with  a  dip  of  45°  west,  located  on  the  line  between  limestone 
and  ;;TJinito.  Twelve  tons  of  this  ore  have  been  shipped,  assaying  about 
«*>2,"i0  per  ton.  There  arc  about  65  tons  on  the  dump,  one-fourth  of  which 
is  shipping  ore.  The  ore  is  sulphurets  and  chlorides,  with  about  10  per 
cent,  of  galena. 

The  Bonaparte  is  located  about  75  feet  south  of  the  Delmonte,  on  the 
line  between  limestone  and  granite.  It  strikes  east  and  west,  stands 
almost  vertical,  and  is  3  feet  in  width ;  regular,  with  smooth  walls.  The 
ore  is  black,  strongly  impregnated  with  manganese,  with  a  small  per- 
centage of  silver  and  galena.  The  main  shaft  is  35  feet  deep.  There 
are  150  tons  on  the  dump,  of  an  average  assay-value  of  $35  or  840  silver 
per  ton.  According  to  early  assays,  mentioned  in  my  report  of  1S73,  and 
apparently  made  on  richer  specimens,  the  ore  contains  gold  also.  The 
mine  is  to  be  deepened,  developed,  and  tested  next  season.  It  is  now 
owned  by  J.  H.  Larwill,  William  Peck,  and  E.  D.  Leavitt. 

The  Pomeroy  lode,  owned  by  A.  Bassett,  is  in  limestone.  It  is  from 
6  to  8  feet  wide,  and  very  prominent,  the  croppings  projecting  in  some 
places  8  feet  above  the  surrounding  surface.  The  ore  is  generally  free 
from  base  metals,  and  carries  metallic  silver,  Tbis  claim  is  well  pros- 
pected for  1,100  feet  by  ten  Bhafts  from  25  to  80  feet  deep.  About  one- 
fifth  of  the  ore  is  of  higu  grade.  Five  tons  shipped  to  Utah  sold  for 
$250  per  ton.  There  are  not  less  than  600  tons  on  the  various  dumps. 
The  average  assay-value  is  about  30  ounces  silver. 

The  True  Fissure,  a  north  and  south  vein,  cutting  off  the  Blue  Wing 
lode  on  the  west,  was  discovered  during  the  past  season  by  Mr.  Wybold. 
He  has  sunk  a  shaft  80  feet  deep.  The  vein  is  3  feet  wide.  The  ore  is 
high  grade,  assaying  from  100  to  200  ounces  silver,  and  25  per  cent.  lead. 
Some  of  this  ore  has  been  shipped  but  is  snow-bound,  as  is  also  the  last 
shipment  made  by  Messrs.  Peck  and  Steel,  and  a  lot  of  bullion  shipped 
by  Dahler,  Armstrong  &  Co. 

The  New  Departure,  owned  by  G.  W.  Stapleton,  is  in  limestone  on 
the  verge  of  the  granite.  A  tunnel  150  feet  in  length  has  been. driven, 
tapping  the  veiu  at  the  depth  of  100  feet.  The  main  shaft  is  150  feci. 
deep.  The  vein  is  8  feet  wide,  filled  with  clay,  talc,  and  ore.  The  ore 
is  of  high  grade,  but  the  supply  is  irregular.  Nine  tons  were  shipped 
to  the  Bank  of  California,  netting  $200  over  expenses  of  shipping.  The 
hanging-wall  is  smooth,  often  polished  j  the  foot-wall  is  not  defined. 
Further  developments  are  in  progress. 

The  Czar,  owned  by  Clark  Smith,  has  a  tunnel  running  in  on  the 
vein  200  feet,  the  vein  cropping  in  granite,  and  apparently  running  di- 
rect into  a  limestone  monntain.  The  ore  is  black  and  oxidized  and 
some  of  it  is  of  high  grade.  On  the  surface  it  resembles  the  Delmonte 
ore.    Improvements  are  in  p 
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Charles  Bowman  is  sinking  on  the  Bismarck  lode.  The  shaft  is  80 
feet  deep  and  the  vein  is  reported  3  leet  wide,  yielding  about  one-quar- 
ter of  high-grade  ore. 

Mr.  Batchelder  is  said  to  he  taking  very  rich,  ore  from  the  Great  West, 
a  vein  in  limestone. 

Bryant  or  Tnrpper  district. — This  district  was  first  brought  to  notice 
in  August,  1873.  About  that  time  trappers  brought  to  Baunaek  speci- 
mens of  quartz,  which,  being  assayed,  proved  rich  in  silver.  The  fact 
was  communicated  first  to  a  limited  circle,  and  soon  the  whole  com- 
munity was  excited,  and  a  stampede  ensued. 

About  fifty  lodes  have  been  recorded,  nearly  all  of  which,  so  far  as 
they  have  been  developed,  promise  to  produce  a  considerable  proportion 
of  ore  rich  enough  tor  shipment — a  severe  test. 

Bryant  (or  Trapper)  district  is  situated  due  north  from  Bannack  35 
or  40  miles.  Between  the  two  are  Rattlesnake  and  Birch  Creek  dis- 
tricts. The  rock  in  Bryaut  district  is  said  to  be  wholly  dolomitic  lime- 
stone, the  while  mountains  of  which  glisten  strikingly  in  the  sun.  Some 
of  the  lodes  are  more  than  10,000  feet  above  sea  level. 

The  Trapper  lode  was  finally  located  on  the  10th  of  August,  1873,  by 
Jerry  Grotivant,  James  A,  Bryant,  and  others,  who  had  gone  into  that 
region  for  the  purpose  of  trapping  and  for  pleasure,  and,  while  hunting 
for  their  "cayuses"  (Indian  ponies;  accidentally  discovered  the  outcrop 
of  the  vein.  The  claim  has  been  prospected  for  its  entire  length, 
(15,000.)  The  strike-vein  is  north  and  south;  the  dip  at  the  surface 
was  almost  horizontal,  hut  gradually  turned  in  depth,  until  it  assumed 
a  nearly  vertical  position.  The  main  shaft  is  13  by  13  feet  in  size  and  150 
feet  deep.  The  width  of  the  crevice  is  uniformly  13  J  feet.  There  isoue 
tunnel  0  by  7  feet  and  290  feet  in  length,  connected  with  the  bottom  of 
the  shaft.  An  ore-house  is  built  at  the  mouth  of  the  tunnel  32  feet  by 
20  feet.  The  ore  is  reported  to  be  "rough,  tinged  with  varied  colors, 
and  containing  silver,  copper,  lead,  zinc,  antimony,  sulphur,  and  man- 
ganese.'- In  1873  there  was  shipped  to  the  Bauk  ol  California  10  tons, 
of  which  the  assay-value  returned  was  110  ounces  of  silver  per  ton.  In 
1874,  101  tons  were  shipped  to  hYeiberg,  Germany,  which  assayed  there 
280  ounces  per  ton.  In  1875,  300  tons  were  sold  oil  the  dump  to  Dahler 
&  Armstrong,  of  Glendale,  .Montana,  which  assayed  from  130  to  300 
ounces  per  ton.  Fifty  tons  of  first-class  ore  remain  on  the  dump  and 
about  3,000  tons  of  second-class  ore,  valued  at  80  ounces  iu  silver  per 
ton.     Thousands  of  tons  are  said  to  be  in  sight  in  the  mine. 

The  Dubuque  lode,  owned  bv  Messrs.  Terrei.  Wikov,  and  others,  has 
one  shall  30  feet  deep  and  one  level  30  feet.  The  vein  is  5  feet  wide. 
Seventy-five  tons  were  sold  to  Dahler  &  Armstrong  on  the  dump,  at  an 
assay-value  of  90  ounces  per  ton. 

The  Minnie  Gaffney,  owned  by  Owen  Gaffney,  has  a  shaft  60  feet 
deep,  6  feet  by  7  feet,  and  a  four-foot  vein.  No  sale  of  ore  has  been 
made.  There  are  75  tons  on  the  dump.  Au  assay  of  sampled  ore  gives 
40  ounces  silver  and  GO  per  cent.  lead,  and  zinc,  copper,  antimony,  and 
arsenic  in  various  proportions,  .Mr.  Gaffney  is  working  eight  hands  at 
present. 

The  Lady  Elgin,  owned  by  Messrs.  De  Lorimer,  Forney,  and  others, 
is  but  little  developed.  One  shaft  is  30  feet  deep.  The  ore-vein  is  18 
inches  in  width.  The  assay-value  of  the  ore  on  the  dump  is  50  ounces 
silver  per  ton. 

The  Forest  Queen  is  owned  by  Messrs.  Keppler,  Graster,  and  others. 
The  vein  of  ore  is  8  inches  wide,  and  assays  300  ounces  silver  per  ton. 
There  is  one  shaft  23  feet  deep  and  5  by  7  feet  in  size. 
16  m 
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$300  per  ton     About  50  tons  remain  on  the  dump.     The  foUowfng is an 
analysis  of  the  ore  made  at  Salt  Lake  :  rue  .ouowmg  is  an 

Copper 

Lead J2-12 

Zinc '....'...['...1 3iJ 

Arsenie . , ** 12- ^° 

Antimony 

Sulphur. «-82 

Iron....  10-0« 

Silver 2- u 

Silica "." °-97 

Lime,  not  determined.  S'41 

93.80 

The  proprietors  of  this  mine,  lite  all  the  owners  in  this  district  are 

deereTo'pBment    SC0Ve"rS  """  ^^    T"ej  "6  ««lftu3gS 

The  Oneida  and  Niagara  lodes,  owned  by  H.  P.  Hopkins  J   O  Ken 

pier,  and  W  T.  Taylor,  are  prospected  by  shafts  along  the  sWike  of  the 

veins  .from  IB  to  20  feet  deep.    The  veins  vary  from  1  foo  "to  21  feet 

SSJt  ££££« th" ore '" the  °Mi<la  -«■ "°-  « '»S 

no.  ,  Let  in  size,  is  50  feet  deep.  The  vein  of  ore  is  irre-uhr  i- 
Zt  h^?ryl°,g  fr°m  "  '"""I68  to  3  !M-  ™n?  «°™  of  ore  weSp'S 
irl'no'w "n  the  J™''™"*  0t  ""  0n°CeS  8"™r-  Th8re  a™  30  «°™  of 
T)  Tsh,!™ra,1ii°  loa«' «"«•  %  Frank  Gilg,  Thomas  A.  Lowe,  and  Ed. 
E.  Stevens,  has  a  shaft  6  by  7  feet,  60  feet  deep,  an  inoline  shaft  50  fret 
deep  and  one  level  30  feet  long.  During  the  past  season  there  was  sold 
from  the  dump  to  Dahler  &  Co.  107  tons,  at  an  assay-value  of  90  ounces 
silver.  The  ore-vem  is  J  feet  wide.  There  are  25  tons  of  first  class  Sri 
on  the  dump,  and  175  second-class.  An  analysis  of  the  ore  resulted 
about  the  same  as  the  Elm  Orion.  » in,  40  per  cert.  lead.  ™™"<M 

The  True  Fissure,  owned  by  Messrs.  Men  J,  L„r»  ill,  and  others,  is  one 
of  the  most  remarkable  ore-deposits  in  this  district.  It  is  a  contact, 
vein  between  dolomite  and  blue  limestone.    The  ore-vein  is  ?eg0 3£°8 

feet  m  width,  anil  yields  a  large  portion  of  '•ship,. "  or  lir^t- fc, 

ore.    The  vein  crops  1,200  feet  in  length  north  and  somhf  and  dips  west 

S  2?  T  m°U°,  f'0  "J  "?  a"«le  of  ab»<"'  im-  T"<>  main  shaft isS 
feet  deep.  Two  other  shafts  are  75  feet  each.  About  300  tons  of  ore 
T»  ?>d  on  the  dump  and  shipped  the  past  season,  at  an  av™  vah  e 
of  »l,o  currency  per  ton.  There  are  now  about  60  tons  on  thf dump 
The  ore  is  hoisted  at  the  shaft  by  hand,  and  then  conveyed  on  a  trX 
way  down  the  mountain  Son  feet  to  the  ore-house 

.nZ.  E?  '"  S'J-*"5  of  om  of  the  Iots  sold  to  Danler  &  Arm- 
strong:    Moisture,  4.8o  per  cent.;  42  per  cent,  lead,  12  per  cent,  zinc, 
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and  1 00.,:;.j  ounces  silver  per  ton.  This  had  been  rated  as  second-class 
ore.    The  first-class  ore  was  shipped  to  Utah. 

The  Cleopatra  and  Ariadne,  belonging  to  Messrs.  Taylor  and  the  True 
Fissure  Company,  and  located  on  the  same  mountain,  known  as  White 
Lion  Mountain,  the  summit  of  which  is  10,000  feet  above  sea-level. 
These  claims  are  on  the  Mime  lode,  and  the  eroppings  are  visible  for  the 
entire  length  of  300  feet.  The  supply  of  ore  is  abundant;  reported 
width  of  vein,  8  feet  Two  shafts  have  been  sunk  on  this  lode,  each  6 
by  9  feet,  and  7o  feet  deep.  The  ore  is  mainly  carbonate  of  lead,  assay- 
ing 55  per  cent,  lead,  and  45  ounces  silver  per  ton.  There  are  ii(K>  tons 
of  ore  on  the  dumps.  Messrs.  Taylor  &  Pease  will  prosecute  mining 
operations  vigorously  next  season. 

This  is  likewise  the  intention  of  tbe  True  Fissure  Company,  which 
owns  also  two  other  lodes,  the  Mountain  Sheep  and  the  Silver  Quarts. 
The  first  of  these  lias  a  shaft  50  feet  in  depth,  and  the  latter  two  shafts, 
each.  120  feet  deep,  the  veins  varying  from  -'  feet  to  10  feet  iu  width. 
The  assay-value  of  the  ore  is  about  10U  ounces  silver  per  ton,  and  -10  per 
cent.  lead. 

The  Mark  Antony,  belonging  to  Mr.  Pease,  is  prospected  by  2  shafts 
22  and  i'S  feet  deep.  The  vein  of  ore  is  pretty  uniform,  15  inches  in 
width,  assaying  (10  ounces  silver  and  55  per  cent.  lead.  There  are  10 
tons  on  the  dump. 

The  Keokuk,  belonging  to  Or.  W.  Stnpleton,  is  developed  by  shaft  to 
the  depth  of  40  feet.    It  has  a  one-foot  vein  of  good  ore. 

The  Atlantis,  owned  by  N.  Armstrong  &  Co.,  situated  on  White 
Lion  Mountain,  just  below  the  True  Fissure  and  Cleopatra  claims,  has 
undergone  very  extensive  developments  during  tbe  past  season.  The 
mwiji -i-.  Ikiv»-  ■  mpl")—  1  I*  twu  iu  iDimn^  ind  piv["<  tmi:-  Tli«  Tfio  of 
ore  is  from  2  to  3  £  feet  in  width,  and  tbe  visible  outcrop  extends  through 
the  entire  length  of  the  -claim,  (1,500  feet.)  Tbe  yield  of  ore  has  been 
not  less  than  800  tons,  assaying  high  in  lead,  and  from  80  to  160  ounces 
silver  per  ton. 

The  Hecla  lode,  owned  by  the  same  company,  is  but  little  developed. 
Tbe  ore  assays  high  in  silver  and  low  in  base  metals. 

The  Clive  and  Avon,  owned  by  the  same  company,  are  on  one  lode. 
The  present  developments  sbow  this  to  be  a  remarkable  ore-deposit. 
The  former  claim  has  a  shaft  sunk  to  tbe  depth  of  185  feet,  skownig  a 
vein  somewhat  irregular,  varying  from  7  feet  to  22  feet  in  width.  The 
silver  is  in  the  metallic  state,  and  the  ore  is  comparatively  free  from 
base  metals,  and  assays  from  35  to  200  ounces  silver  per  ton.  The  lat- 
ter claim  is  but  tittle  developed,  but  appears  on  tbe  surface  exactly  like 
the  former.  This  ore  from  both  is  of  excellent  quality  for  milling.  Just 
below  this  lode,  at  the  base  of-the  mountain,  Armstrong  &  Co.  have 
located  an  admirable  mill-site  and  water- privilege,  where  they  will  erect 
a  Stamp-mill  during  the  coming  season  to  work  this  ore. 

The  Chloride  lode,  owned  by  A.  M.  .Morrison,  and  the  Gopher  and 
Crown  Point  lodes,  owned  by  J.  W.  Earl  and  W".  Sengler,  are  promising 
local  ions,  furnishing  rich  samples  of  ore,  and  awaiting  development. 

About  8  miles  below  this  camp,  where  the  valley  of  Trapper  Creek 
opens  out  a  little  in  width,  are  located  the  furnace  and  sarapling-mill  of 
Dahler,  Armstrong  &  Co.  These  works  were  commenced  in  the  summer 
of  1874,  and  completed  in  1875.  During  the  past  season,  although  the 
works  were  not  finished  till  late,  they  sampled  and  reduced  more  than 
300  tons  of  ore  from  the  Bryant  district.  They  will  commence  early  in 
tbe  spring  of  1876  for  tbe  season's  operations,  which  are  expected  to  be 
largely  profitable  to  this  enterprising  firm  and  at  the  same  time  beneficial 
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to  the  miners  of  the  district.  The  town  of  Bryant  is  located  at  the  mines, 
and  Glendale  at  the  furnace  and  mill.  Boadsand  bridges  are  construct- 
ing' for  communicating   n  all  directions. 

Vipond  dhtrift-  is  about  S  miles  north  from  Trapper.  This  is  an  old 
district,  but  lias  been  almost  inaccessible  till  the  past  year,  being  nestled 
among  vast  and  nidged  mountains,  remote  from  the  lines  of  public 
travel.  About  a  dozen  poor  men  have  perseveringly  stood  by  these 
mines  for  some  eight  years,  and  have  finally  completed  a  good  road,  at 
a  cost  in  labor  of  not  less  than  $10,000.  It  is  only  5  miles  from  the 
mines  to  large  water-privileges  on  Wisdom  or  on  llig  Hole  Biver.  This 
district  is  in  blue  limestone.  The  ores  are  black  sulplmrets  of  silver, 
with  a  small  percentage  of  carbonate  of  lead  and  copper- glance.  There 
are  about  50  acres  of  ground  covered  with  large  quantities  of  "float" 
which  has  been  displaced  from  the  various  vein  outcrops.  Large  quan- 
tities of  ore  lie  on  the  dumps,  and  a  Still  greater  amount  is  in  .sight  in 
the  mines.  About  30  lodes  have  been  located,  and  many  of  them  are 
well  prospected.  They  are  owned  in  200-foot  claims  by  different  parties 
and  companies;  and  on  these  claims  many  shafts  have  been  sunk,  from 
a  few  feet  to  nearly  200  feet  in  depth.  The  strike  of  the  veins  is  gener- 
ally southeast  and  northwest,  and  their  width  is  from  3  feet  to  20  feet. 
The  general  average  of  the  ore  assays  from  $30  to  $75  and  upward 
per  ton.    There  are  a  few  veins,  however,  that  yield  first-class  ore. 

The  Mewanahawk,*  owned  by  John  Vipond,  has  been  opened  by  a 
shall  to  the  depth  of  100  feet.  Mr.  Vipond  sold  ore  to  Armstrong  & 
Co.  during  the  past  season,  at  about  8150  per  ton.  His  Gray  Jockey 
lode  has  a  shaft  50  feet  deep,  showing  the  vein  to  be  18  feet  wide. 

Dewey,  Brewbake  &  Leggett,  owning  claims  on  the  Argentine,  Ban- 
ner, Wassioga,  and  North  Pacific  lodes,  have  done  a  large  amount  of 
work  on  their  several  claims. 

The  Argentine  lode  has  a  vein  of  massive  ore  18  feet  in  width,  and  is 
well  developed  l  ,000  feet  along  the  vein. 

The  Banner  lode  is  4  feet  wide  and  yields  first-class  ore,  ten  tons  of 
which,  being  snipped,  brought  $250  per  ton. 

A  rive-stamp  mill  is  nearly  completed  in  this  district,  and  will  be 
ready  for  work  early  next  season.  It  is  confidently  anticipated  that  the 
energy  and  perseverance  of  the  pioneers  who  have  prosecuted  under  so 
great  difficulties  the  development,  of  mining  in  this  locality  will  he  soou 
rewarded  with  success.  To  those  already  mentioned  should  be  added 
the  name  of  Mr.  Knabe,  an  assay er  and  mining  engineer,  who  has  ad- 
hered faithfully  to  the  fortunes  of  the  district,  opening  with  his  own 
hands  the  promising  claims  of  which  he  is  the  owner,  and  to  whom  I 
have  been  indebted  for  valuable  notes.. 

Elk  Born  district  is  about  25  miles  northwest  from  Bannack,  on 
Grasshopper  or  Willard  Creek,  the  stream  on  which  Baunack  is  situated. 
This  is  the  latest  discovered  camp  in  the  county,  having  been  first 
brought  to  notice  in  1874.  Only  ten  claims  have  been  located,  1,500 
feet  each  in  length.  The  conn  try -rock  is  gray  granite.  The  strike  of  the 
veins  is  northeast  and  southwest,  running;  at  right  angles  with  the 
ridges;  the  dip  very  slight.  The  cropping*  are  the.  largest  in  I  lie  county, 
some  of  them  15  feet  in  height,  and  traceable  for  a  great  distance.  The 
veins  average  8  feet  in  width. 

Tbe  Elk  Horn  lode,  owned  by  Messrs.  Peck  &  Steel,  was  opened  dur- 
ing the  past  season  to  the  depth  of  50  feet,  by  a  shaft  5  by  14  feet ;  and 

'  Tl.iis  is  tin1-  uaiuu  as  j>iv(:u  1,v  Mr.  \\  lir.^r,  la  iu\  irjiurt  „f  l-:0.  ivLai  I  fiiijniose 
1.0  Ik:  (.hi'  mtmc.  veil:  i.s  ca  I  It'll  Liv  Mr.  Kiuilii!  l.bo  "  Min-;iiim;ii.];."  On«  is  no  ].a.it  a*  t.lm 
other;  and  it  would  reqni) 
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15  tons  of  high-grade  ore  was  shipped,  assaying  from  000  to  800  ounces 
silver  ner  ioli,  ami  15  per  cent,  copper,  no  other  base  metals  being  pres- 
ent.   There  are  75  tons  on  the  dump,  that  are  expected  to  average  120 

0°Theastorni,  Kejstone,  and  Mohawk  helong  to  Messrs.  Steel  &  Shine- 

berger,  and  hm  e' shaft..  Mink  10  feet  deep  and  5  by  10  feet  ill  size,     The 

St.,'.' ie.  nrops  rail  boldly  througli  (lie  entire  length  ol   the  claim,  l.in 

ven,  l,ei iron.  S  lo  1"  feet  wide.     The    best  ore  assays  200  oiinei-s_s,l- 

ver ;  that  of  tne  Keystone  and  Mohawk  100  ounces  silver,  and  from  5  to 

^TlS  Srt?(iErs.  Mead  &  Smith,)  Calm,  (E.  P.  Shelton,)  Comstock, 

.John  Sleiger.)  and  Liberty  (Craetcr  &  Co.)  resemble  the  foregoing 
veins  in  chaineter  and  in  extent  of  development. 

ir,Ii&«:ll,.>,,,«„,o.tt«t-  This  isstillaiioll.erni.lv  di  sine.,  brought 
to  notice  about  the  same  time  as  the  Elk  Horn.    But  tew  lodes  have 

b6The  Emerald  is  owned  by  O.  Mead  and  O.  D.  Farlin,  who  sank  a  shaft 
the  past  season  50  feet  deep.  The  vein  is  1  feet  wide.  They  shipped 
1:1  tons  to  Utah,  assaying  lt'5  ounces  silver.  There  is  but  little  base 
metal  in  the  ore,  and  the  silver  is  said  to  be  in  a  metallic  state.  About 
511  l.ais ,. I' ore  ate  on  the  dump.  . 

11,,.  1  arolinc  i,  owned  by  Messrs.  Steel  and  Peck.  This  is  a  massive 
vein  of  ore.  15  lent  m  width,  cropping  out  through  the  whole  leugth  ot 
the  t-laiin.     The  ore  assavs  from  100  to  150  ounces  m  Silver. 

Th..  ITt  Until  district  is  well  located  for  wood  and  water.  *ine pine- 
timber  covers  all  the  slopes  of  the  mountains,  convenient  to  the  inimng- 

^Ancnta  district- This  district,  with  its  5,000  located  claims,  is  almost 
deserted.  There  has  been  an  immense  amount  of  work  done  here;  bat 
the  ore  is  geiietallv  argentiferous  galena  of  low  grade. 

Kirch  Crrdi  district  is  also  deserted.  It  contains  extensive  deposits 
of  copper  and  lion  ores.  Shafts  have  been  sunk  on  some  of  the  most 
prominent  copper-veiiis  from  60  to  75  and  oven  135  leet  in  depth.  The 
Greenwich  has  a  shaft.  So  feet  deep,  unit  a  vela  S  feet  wide.  Some  ot 
the  smaller  veins  •  ield  ore  that  assay  s  from  50  to  70  per  cent,  in  copper. 
There  are  also  huge  deposits  of  magnetic  iron-ore.  Wood  and  water 
are  plenty  in  the  district.  . 

The  superior  attractions  of  Trapper  and  other  silver  ami  gold  dis- 
tricts in  I  in-  count  v  are  sufficient  to  occupy  the  miners  lor  yours  to  eomej 
and  these  older  anil  poorer  districts  must  await  further  developments 
and  a  greater  population.  _   _ 

It  cannot,  well  be  said  that  the  silver-mining  of  Heaver  Head  County 
is  pciiuaneiitlv  prosperous  so  long  as  ores  carrying  ftom  50  to  lllll 
ounces  silver  per  ton  must  be  liiscunleil  as  too  poor  to  pay  lor  shipment. 
t'eeapet  ttaiispnitafioii  and  labor,  and  facilities  for  the  induction  of  ore 
at  home,  will  ere  long,  1  trust,  give  a  really  substantial  basis  to  this 
industry,  by  permitting  the  profitable  treatment  of  second  and  third 
class  ores. 

DEER  LODGE  COUNTY. 

Atlantic  CttJilc  and  GcmjcUiwn  .ttstWi.ts.— In  my  report  of  1S72,  p.  274, 
will  be  found  a  description  of  the  Atlantic  Cable  io.io  and  oilier  urines 
mar  table  Citv  anil  Georgetown.  It  is  unnecessary,  therefore,  to  say 
iinviiiii..'  concerning'  the  working  of  these  mines  prior  to  lhe  year  15,2. 
There  is  however,  uracil  to  he  added  to  the  reports  of  loruier  years. 
Sot  only  has  the  Atlantic  Cable  yielded,  since  the  year  mentioned, 
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quartz  of  surprising  richness,  but  three  entirely  new  silver- districts 
have  been  discovered  in  this  region  which  promise  to  he  as  valuable  ;>s 
any  in  Montana. 
The  Atlantic  Cable  hide,  which  was  the  main  star  of  Cable  Citv  and 

Georgetown,  has  been  in  legation  for several  vwir.-.  and  work  has  bo*n 
entirely  suspended.  'The  Hammer  and  Xowlau  Mills  have  been  closed 
the  iormer  almost  wholly  ami  the  latter  entirelv.  The  eti'eet  of  I  hi- 
ll as  been  most  disastrous.  The.  two  camps  have  but  lew  inhabitant  ■ 
the  houses  are  empty  and  falling  to  decay  j  and  the  scene  presented  to 
the  traveler  is  one  of  ruin  and  desolation.  The  direct  cause  of  this  is 
the  fact  that  no  wealthy  companies  are  working  any  of  these  mines, 
and  there  are  bill  few  men  employed  for  wages.  Thiis  the  prospector 
has  no  chance  of  car  a  in;-;'  by  day-labor  the  means  to  prosecute  e\'plora- 
li-ms  at  intervals.  Yet  the  district,  is  one  of  the  best  in  Montana.  The 
Atlantic  Cable  is  undoubtedly  a  rich  vein,  and  the  most  recent  develop- 
ments tend  to  enhance  its  reputation.  Work  was  suspended  in  the 
summer  of  187;;,  and  in  the  fall  of  the  same  rear  Mr.  S.  Cameron  while 
prospecting,  struck  a  body  of  ore  near  the  surface,  about-  1 00  feet  «oiPh 
from  "discovery"  of  this  lode.  From  this  pocket  Mr.  0.  took  out  10(1 
tons  of  quartz,  which  yielded,  it  is  said,  in  the  Hammer  Mill.  ft'HMHKl 
1'i'omthe  same  body  id' ore,  about,  two  tons  treated  by  hand  jmoitar- 
orushing)  yielded  sS.UOU  Besides  this,  Mr.  Cameron  has  a  collection 
of  specimens  weighing  altogether  about  200  pounds,  ami  presenting 
large  masses  of  gold.  One  piece,  almost  solid  gold,  is  worth  s:iyr7 
Another  about  the  size  of  a  small  hen's  egg  has  project-iii"  from  the 
quartz  a  mass  of  pure  gold  in  the  shape  of  a  linger,  containiic'  the 
precious  metal  to  the  value  of  *7f>.  There-are  in  the  collection  numer- 
ous pieces  of  solid  gold  weighing  as  much  as  an  ounce  each.  It  is 
intended  to  exhibit  the  suite  at.  the.  Centennial  Exhibition  in  Phila- 
delphia, The  Atlantic  Cable  lode  will  be  made  the  initial  point  in 
describing  the  position  of  other  ledges  in  this  district.  Jt  runs  north- 
west  and  southeast  on  Cable  Hill,  lying  15  miles  south  of  [•hiiip-bur-li 
Melow  the  Atlantic  Cable  are  the  placer-mines,  late  Kotos.  Ilelf  \. 
Cos.  These  are  now  owned  equally  in  undivided  interests'  bv  Mr 
Conrad  Kohrs,  of  Deer  Lodge,  and  Mr.  S.  Cameron,  of  Cable,  a  half 
interest  having  recently  been  purchased  by  Mr.  Cameron.  These  are 
"hillside  diggings,'-  containing  a  large  amount  of  "float"  quartz,  of  I  he 
same  nature  as  the  Cable  rod;.  Work  was  commeneed  in  1*71  and 
suspended  in  IS 74,  in  order  to  use  the  water  in  working  placer-mines  in 
Georgetown.  The  Georgetown  mines  having  been  worked  out.  work 
has  been  resumed  this  summer  by  Messrs.  Kohrs  lV.  Cameron,  who  have 
consirueted  very  expensive  and  extensive  hydraulic  work.,  '  Since  the 
opening  of  these  mines  about  $80,000  have 'been  taken  out.  It  is  esti- 
mated Had.  the  deposit  can  be  continuously  worked  for  live  years  more 
The  work  is  under  the  personal  superintendence  of  Mr.  S.  Cameron 
assisicd  by  Mr.  K.  D.Aiken,  a  miner  of  experience,  as  foreman.  The 
little  settlement  ol  the  hands  employed  in  these  mines  presents  a  marked 
ami  pleasing  contrast  to  the  ruins  of  Cable  Citv  and  Georgetown. 

The  North  1'aeijie  l.nle  was  located  in  l.SlW,  and  is  supposed  to  be  an 
e-.teiisam  of  the  Atlantic  Cable.  This  ledge  resembles  the  Cable  in  ail 
particulars.  There  are  the  same  white  limestone  fragments  found  in 
the  veiirniatter,  and  the  environment  of  the  richest,  bv  spar  is  a  feature 
ol  both  lodes.  The  North  Pacific  is  owned  bv  William  Nowlan  ti  Cure- 
erouT  and  others.  No  considerable  quantity  of  paving  rock  has  vet 
been   taken  out.     Mr,  Cameron's  theory  is  that  thebaic  below  the  rich 
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ore,  and  that  tbey  will  have  to  drift  up  the  hill.    The  shaft  on  this  lead 
is  125  feet  in  depth. 

The  Pyrenees  is  a  gold-bearing  vein  in  Hie  Georgetown  district,  and 
is  situated  a  mile  and  one- half  south  ol'  the  Atlantic  Cable  nine.  It 
was  discovered  in  Hay.  Oil 5,  by  John  Murphy,  R.  Cameron,  and  Robert 
ft.Kellv.and  is  now  owned  by  Messrs.  Cameron  &  Kelly.  The  ledge  runs 
southeast  and  northwest,  up  anddown  the  hill.  The  owners  have  drifted 
mi  it  longitudinally  about  10<>  feet,  and  are  now  sinking  from  the  end  of 
the  drift."  The  vein  lies  between  two  granite  walls,  with  a  6-iueh  seam 
of  white  clav  between  the  quartz  and  wall-rock,  the  latter  being  per- 
fectly defined,  and  the  vein  varying  in  width  from  IS  inches  to  3£  feet. 
The  rock  is  a  dark-brown  quartz,  showing  particles  of  free  gold.  There 
are  between  forty  and  fifty  tons  on  the  dump,  that  will  yield  from  $4o  to 
§50  per  ton. 

The  Whin  Doodle  is  a  gold-bearing  vein,  discovered  in  1872,  and  owned 
hv  Charles  Jeffries  and  J.  S.  Smith.  It  runs  southeast  aud  northwest 
and  lies  one  quarter  mile  southwest  of  the  Pyrenees.  This  ledge  has  a 
L'O-foot  shaft,  showing  a  3-foot  crevice,  and  yields  a  quartz  of  the  same 
character  as 'the,  Pyrenees.  There  are  iitteeu  tons  of  ore  on  the  dump, 
that  will  mill  from  840  to  $50  per  ton. 

The  Pittsburgh  is  a  gold  bearing  vein,  running  southeast  and  north- 
west, and  lying  3,000  feet  northeast  of  the  Pyrenees.  It  was  discovered 
in  1871  an'd  is  owned  by  Lewis  Reese  .t  Co.,  of  Pittsburgh,  Pa.,  who 
hold  an  undivided  half  interest,  and  -Messrs.  Sliively  and  others,  who 
together  hold  the  other  half.  This  ledge  has  a  100  foot  shaft,  showing 
a  !M'oot  crevice,  and  yields  qua  if/  of  the  same  character  as  the  .Pyrenees. 
There  are  six  or  eight  tons  on  the  dump,  that  will  mill  from  |40  to  $50 
per  ton. 

The  North  Atlantic  is  a  gold-bearing  vein,  situated  one  mile  north- 
west from  the  Atlantic  Cable.  It  was  discovered  in  1807  by  George 
Cater  and  John  McKay,  and  is  now  owned  by  them.  The  quart/  is 
similar  to  that  of  the  Atlautic  Cable,  and  will  mill  about  $20  to  the 
ton.    There  is  a  50-foot  incline  on  the  vein. 

The  Pour  Johns  is  a  ledge  ou  the  same  hill  as  the  Pyrenees.  It  is 
opened  by  two  shads,  105  and  180  feet  deep,  respectively.  John  Murphy 
is  the  owner.  There  is  a  large  quantity  of  deeom]M>sed  quartz  ou  the 
dump,  which  Mr.  Murphy  proposes  to  run  through  sluice-boxes  next 
spring. 

The  Rosa  Whitford  is  a  gold-bearing  vein  lying  about  two  miles  south 
of  the  Atlantic  Cable,  and  running  northerly  and  southerly.  Itisfroni 
8  to  9  feet  in  width,  with  well-defined  wall-rocks.  The  rock  is  a  dark- 
brown  decomposed  quartz  carrying  fine  gold.  The  owners  of  the  ledge 
are  Dr.  Whitford,  William  Poster,  and  Thomas  Stewart.  They  have 
put  down  an  incline,  at  an  angle  of  4,'P,  to  the  length  of  05  feet.  Messrs. 
Whitford  &  Co.  are  engaged  in  the  erection  of  a  5-stamp  mill  to  work 
the  ore  from  this  mine.  There  is  about  eighty  tons  of  ore  ou  the  dump, 
specimens  of  which  assay  variably  all  the  way  from  8 10  to  SI  76  per  ton. 
There  are  many  otlier  claims,  but  no  trustworthy  information  cau  at 
present,  be  bad  concerning  them. 

Mr.  Charles  Jeffries  owns  placer-mines  at  Georgetown  that  will  pay 
from  $6  to  $10  per  day  to  the  hand.  The  great  trouble  with  working 
the  Georgetown  diggings,  which  are  undoubtedly  rich,  is  the  level  na- 
ture of  the  ground  and  the  consequent  want  of  dumping-room. 

Of  the  two  gold-mills  at  Cable,  the  Nowlan  mill  was  recently  sold  for 
taxes,  and  was  bought  by  D.  S.  Corbie,  assignee  of  William  Nowlan.  It 
has  been  entirely  idle  for  several  years. 
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The  Hanauer  mill,  bow  owned  by  L.  H.  Hershfleld  &  Eros.,  of  Helena 
is  in  good  minting  order,  ami  will  soon  start,  crushing  Pyrenees  rock' 
under  the  direction  of  Mr.  S.  Cameron. 

Silver  Lake  district,  one  of  the  newly  discovered  silver  districts,  is  beau- 
tifully situated  on  the  well  timbered  hills,  su&rounding  a  very  romantic 
lake  of  clear  water,  about,  one  square  mile  in  extent,  and  of  very  ;-Le;it 
depth.  The  lake  has  no  visible  outlet.  The  district  was  located'  in  No- 
vember, 187 1,  and  is  about  five  miles  south  of  the  Atlantic  Cable  lode. 
The  country  rock  is  white  limestone.  The  veins  discovered  lasl  falls-bow 
very  neb  chloride  aud  sulphuret  ores,  assaying  as  high  as  3:5,000  to 
810,000  per  ton.  The  two  best  veins  appear  to  be  the  Silver  Moss,  so 
named  from  the  appearance  of  the  free  silver  in  the  ore,  and  the  Romeo, 
There  are  shafts  sunk  from  40  to  50  feet.  A  considerable  quantity  of 
quartz  has  been  taken  out  that  will  assay  front  $400  to  SaOO  per  ton  ; 
and  a  few  tons  are  ready  sacked  for  shipment,  that  will  assay  *I,.,ikj 
per  ton. 

Silver  Eill  district  was  discovered  in  June,  1875,  and  is  situated  from 
four  to  five  miles  west  of  Silver  Lake  district,  in  a  heavily  timbered 
and  exceedingly  rough  country.  There  are  several  narrow' \  ems  con- 
taining Muarlz  similar  to  that  of  the  Silver  Lake  district. 

The  Deer  JmiI/jg  dlzLrkt  was  discovered  in  .lane,  1875.  It  is  situated 
about  six  miles  northeast  from  the  Atlantic  Cable  lode.  The  principal 
veins  recorded  are  the  Crystal,  F  P,  Beeeher,  and  Moonbeam.  There  are 
numerous  prospecting  shafts  sunk  from  5  feet  to  35  feet.  The  specimens 
taken  out  by  Mr.  Cameron,  one  of  the  original  discoverers,  resemble 
the  quartz  from  Silver  Lake  district. 

The  ore  from  these  districts  is  said  to  be  free-milling  ore,  but  that 
will  probably  pay  better  if  treated  by  the  roasting  process.  Id  many 
respects  it  resembles  that  found  on  the  Comanche  Ilill,  in  the  Philips- 
burgh  district. 

There  is  no  doubt  that  this  section  of  country  is  exceedingly  rich  in 
both  silver  and  gold.  It  is  gaining  the  attention  of  miners  ami  quartz 
speculators,  and  will  soon  rise  to  prominence  as  one  of  the  richest  sec- 
tions in  Montana. 

All  that  it  is  necessary  to  add  here  is  that  this  neighborhood  has  not 
been  even  fairly  prospected;  that  the  water  and  timber  advantages  can 
hardly  be  surpassed ;  that  the  grazing  is  excellent,  aud  the  facilities  of 
communication  with  Dear  Lodge  City  are  good.  Wages  for  miners  at 
quartz  and  placer  mines  are  $4  per  day.     Hoard  costs  $8  per  week. 

I'hib')).Hl/>ir;-jh  district— The  town  or  village  of  Philipsbunjli  is  situated 
near  the  mouth  of  Gamp  Creek  (a  tributary  on  the  right  bank  of  Flint 
Creek),  in  latitude  4<P  21'  north  and  longitude  113°  111'  west  from  Green- 
wich. The  district  (also  called.  I  believe.  Flint  Greek  district)  is  trav- 
ersed by  three,  gulches,  running  from  east  to  west,  nearly  parallel,  and 
about  three-eighths  of  a  mile  apart.  Of  these  Camp  Creek  is  the  central 
one,  i'T'ost.  Creek  lying  to  the  south  and  Comanche  G-ulch  to  the  north  of  if. 
These  creeks  all  head  in  a  spur  of  the  Gold  Creek  Mountains.  The 
mines  are  located  within  an' area  about  two  miles  in  length,  easterly 
and  westerly,  from  the  base  of  the  foot-hills  up  the  gulches,  and  two 
miles  in  width  northerly  and  southerly  across  said  gulches.  The 
coiuitry-roek  is  limestone  and  granite,  the  dividing-line  between  the 
limestone  and  granite  running  north  and  south  on  the  eastern  edge  of 
the  present  mining-camp.  Some  of  the  mines  on  Trout  Hill  lie  on  this 
line,  having  the  north  wall  of  limestone  and  the  south  of  granite. 

Camp  Creek  appears  to  be  the  dividing-line  between  two  distinct 
kinds  of  vein-material,  nearly  all  north  of  this  line  being  free-milling 
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ore,  while  nearly  all  south  of  it  is  roasting-ore.  However,  nearly  all 
the  ores,  both  north  and  south  of  this  line,  may  be  advantageously 
roasted  before  amalgamation. 

The  whole  of  this  district  is  covered  with  "croppings"  and  "float," 
the  claims  recorded  and  represented  being  almost  count  loss.  A  large 
amount  of  work  has  been  done  in  prospecting.  In  this  report  only  the 
most  prominent  and  promising  lodes  are  mentioned.  Of  those  lying 
south  of  Camp  Creek,  and  containing  ores  that  can  be  worked  to  advan- 
tage by  the  roasting-proeess  only,  may  be  mentioned  the  follow  :ng, 
running  easterly  ami"  westerly :  The-  Speckled  Trout,  Gem,  Cliff,  Poca- 
hontas, Portland,  Kitty  Clyde,  Xavajo,  Scratch -aw  I,  Franklin,  Burr, 
Algonquin,  Overman,  Est  ell,  Little  Jenny,  Caledonia,  and  San  Fran- 
cisco. Punning  northerly  and  southerly:  The  Golconda,  Cordova, 
Sharktown,  Salmon,  and  Black  Tiger. 

The  Speckled  Trout  has  been  mentioned  in  my  former  reports.  It 
has  a  great  reputation  for  width  and  richness  of  vein,  but  the  present 
management  illie  Nuri invest  Mining  Company,  to  which  the  mine  and 
mill  were  sold  a  couple  of  years  ago  by  Mr.  Colo  Saunders,  lor  the 
reported  sum  of  £250.000;  pursues  a  policy  of  strict  secrecy,  allowing 
no  visitors  to  examine  the  works,  and  furnishing  no  information  to 
inquirers.  Opinions  are  divided  as  to  the  condition  of  affairs  indicated 
by  this  policy,  the  majority  inclining,  perhaps,  to  infer  that  the  mine  is 
eery  much  richer  than  the  owners  care  to  permit  the  public  to  know. 
Tbe  circumstances  will,  of  course,  bear  another  construction.  Accord- 
ing to  information  which  I  receive  from  a  tolerably  trustworthy  source, 
the  present  length  of  the  incline  is  237  feet,  at  an  angle  of  45=>,  and  the 
ugiru'giite  length  of  tunnels  and  levels  is  about  500  feet.  A  vertical 
shall  is  now  in  progress,  to  strike  the  incline  150  feet  from  the  surface. 
The  ore  is  said  to  be  in  a  continuous  veiu  of  great  width  and  high 
grade. 

Tbe  Salmon,  owned  by  Messrs.  Estell  and  Holland,  of  Philipsburgh.  is 
situated  on  Trout  Hill.  This  is  a  contact-vein,  8  feet  wide,  lying  be- 
tween limestone  and  granite.  The  claim,  located  in  ISlili,  comprises 
1  "00  feet  of  patented  and  100  feet  of  unpatented  ground.  The  cost  of 
work  done  in  developing  it  was  63.000.  including  nvu  shafts,  10  feet  at 
an  angle  of  45°  and  30  feet  vertical,  respectively.  The  gangne  is 
quartz;  the  ore  galena,  carbonate  of  lead,  with  silver  sulphurets,  &c. 
The  highest  assav  made  from  picked  rock  ran  up  to  §3,500.  The 
amount  of  ore  taken  out  of  this  mine  and  all  now  on  the  dump  is  125 
tons,  of  an  average  value  of  $125  per  ton. 

The  Franklin,  owned  bv  various  parties,  is  situated  on  Franklin  IT  ill 
on  the  south  side  of  Frost  Creek.  It  was  located  in  1860, 100  feet  being 
claimed.  About  3:1,000  worth  of  work  has  been  done  in  developing. 
The  shaft  is  40  feet,  vertical,  with  a  tunnel  50  feet  in  length.  The 
country-rock  is  limestone:  the  gaugue.  quartz ;  the  ore  contains  galena, 
carbonate  of  lead,  manganese,  antimony,  and  sulnliuret  of  silver.  The 
highest  assav  ever  made  from  picked  rock  ran  65.000  per  ton.  About 
00  tons  of  ore  have  been  taken  from  this  mine,  with  an  average  value 
of  $130  per  ton.  There  now  remain  on  the  dump  20  tons,  that  will  aver- 
age $100  per  ton.  .     . 

The  Com,  owned  bv  the  Irvine  family,  of  Deer  Lodge  City,  is  situated 
on  Trout  Hill.  The  claim,  located  in  1807.  is  2,-J00  feet  in  length,  and 
has  had  $1,500  worth  of  work  done  on  it.  The  shaft  is  100  feet,  ver- 
tical. The  country-rock  is  limestone ;  the  ganglia,  quartz;  the  ore  con- 
tains galena,  carbonate  of  lead,  sulphuivt  of  silver,  and  magnauese.  The 
highest  assay  made  went  $000  per  ton.  .  There  has  been  50  tons  of 
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ore  taken  oat,  of  an  average  assay-value  of  §125  per  ton,  which  is  now 
on  the  dump.' 

The  Cliff,  owned  by  the  Hope  Mining  Companv,  of  Saint  Louis,  Mo.,'' 
is  situated  on  Trout  Hill.  It  was  located  in  Irtlllj.  with  a  claim  of  1.150 
feet.  The  vein  outcrops  for  nearly  t>,(JU0  feet,  from  8  inches  to  2  feet  in 
thickness,  running  east  and  west,  with  dip  about  87°  south.  Value  of 
work  done  in  developing  £2.500.  Length  of  shaft,  28  feet,  with  80  feet 
of  tunnels  and  levels.  The  country-rock  is  white  magnesian  limestone 
and  quartzites.  The  gangue  is  quartz;  the  ore.  zinc-blonde  and  argeu- 
tiferous  galena.  The  highest,  assay  of  picked  rock  yielded  $250.07 'per 
ton.  Average  assays  of  the  three  grades  of  ore :  First  qualilv,  $01); 
second  quality,  $25;  third  quality,  $1.7.50.  About  25  tons  of  rock  has 
been  taken  out,  and  is  now  ou  the  dump,  of  au  average  value  of  *20 
per  ton. 

Among  the  claims  deserving  at  least  brief  mention  are  the  follow- 
ing: 

The  Caledonia,  owned  by  TV.  Graham,  of  Philipsburgh ;  $100  ex- 
pended in  development,  and  1£  tons  of  ore  extracted,  of'  the  average 
value  of  $75  per  ton. 

The  Overman,  owned  by  TV.  Grf.ham,  of  Philipshurgh  ;  $200  expended 
in  development,  and  1J  tons  of  ore  extracted,  of  the  average  value  of 
$40  per  ton. 

The  San  Francisco,  owned  by  Est  ell  &  Holland,  of  Philipsburgh.  This 
ledge  is  in  the  granite,  has  a  shaft  41  feet  deep.  Development  cost  $250, 
aud  50  Ions  of  ore  taken  out  have  an  average  value  of  $40  per  ton. 

The  Estell,  owned  by  F.stell  .t  Holland,  of  Philipsburgh.  is  iu  lime- 
stone and  granite;  shaft,  26  feet;  cost  of  development,  $200;  and  25 
tons  of  ore,  of  the  average  value  per  ion  of  Sol),  taken  out. 

The  Navajo,  owned  by  C.  V.  Timmoue  &  Co.,  is  situated  on  Trout 
Hill,  in  limestone;  has  shaft  40  feet  deep ;  $300  expended  iu  develop- 
ment, and  5  tons  of  ore,  averaging  $lni)  per  ton,  taken  ont. 

The  Scratch-awl,  owned  by  Murray,  Durfee  &  Co.,  of  Philipsburgh;  is 
in  limestone,  with  a  shaft,  till  feet  deep,  and  a  cut  12  feet  long  ;  $700  ex- 
pended in  development,  ami  5  tons  taken  out,  that  will  average  $100  per 
ton. 

The  Cordova  (numerous  owners)  has  a  30-foot  shaft,  and  120  feet  of 
tunneling;  500  tons  of  ore  have  been  taken  from  this  mine,  that  will 
average  $50  per  ton  ;  there  has  been  $3,000  expended  in  development. 

Of  ledges  lying  north  of  Camp  Creek,  and  containing  ore  capable  of 
being  worked  by  free-milling  processes,  but  that  can  be  vet  better  worked 
by  the  roasting  process,  may  be  mentioned  the  following: 

The  Comanche,  Comanche  Extension.  Hope,  Emma,  Head  Thing, 
U.  S-,  Cordova,  Whistle-pecker,  Mohawk.  Willard,  Ophir.  Mountain 
Queen,  Acquilla,  Dasha.way,  Apache,  and  Silver  Bend. 

The  Comanche,  owned  by  the  Hope  Mining  Company,  of  Saint  Louis, 
Mo.,  isa  4-foot  vein,  striking  east  and  west,  with  quartz  gangue,  and 
ore  carrying  snlphurets  of  silver  and  copper.  The  companv  chums 
550  feel,  under  a  location  made  duly  11,  1800.  The  development  consists 
entirely  of  open  work,  and  has  cost  $11,000.  The  highest  assay  made 
from  picked  rock  yielded  $1,500,11  per  ton.  Three  grades  of  ore  will 
average  as  follows:  First  quality,  $200 ;  second  quality,  $00  ;  third 
quality,  $25  ;  with  a.  general  average  of  $50  per  ton.  The  rock  inclosing 
the  vein  is  a  dark-blue  limestone.  The  quantity  of  ore  taken  out  since 
opening  cannot  now  be  estimated.  There  is  now  on  the  damp  10  tons, 
that  will  average  $200  per  ton. 

The  Comanche  claim  No.  2,  owned  by  Dr.  J.  M.  Merrell,  of  Philips- 
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burgh,  was  located  in  18015.  It  covers  200  feet.  The  country-rock  is  lime- 
stone. Quartz  ami  spar  form  the  gangne,  with  ore  of  sulpliurets  of  sil- 
ver and  copper.  The  shaft  is  115  feet  deep,  ou  an  angle  of  15G  ;  §4,000 
has  been  expended  in  development.  The  highest  away  from  picked 
rock  yielded  64,000  per  ton.  There  has  been  400  tons  taken  out,  with 
an  average  value  of  §l."i  per  ton  ;  and  the  dump  now  contains  150  tons, 
with  air  average  value  of  6:57  per  ton.     The  vein  runs  east  and  west. 

The  Comanche  Extension  is  held  by  numerous  owners.  The  vein  is 
traeed  2,200  feet,  and  was  located  in  18:50.  There  has  been  fully  §10.000 
expended  in  development,  and  several  shafts  have  been  sunk,  varying 
from  20  to  80  feet  in  depth.  There  'nave  also  been  several  levels  and 
tunnels  ran.  aggregating  500  feet.  The  lode  is  inclosed  in  limestone, 
with  quart/,  and  spar  for  gangne,  and  ore  consisting  of  carbonate  of  toad, 
sniphuretsof  silver,  copper,  &c,  varying  considerably  throughout  the 
vein.  The  highest  assay  made  from  specimen  rock  was  6-'.0i>0  per  ton. 
The  average  ore  is  of  low  grade.  There  has  been  about  1,000  tons  of 
ore  taken  oat.  that  will  average  about  $25  per  ton;  this  is  nearly  all 
now  on  the  dump.    The  vein  strikes  east  and  west. 

The  Hope,  owned  by  the  liope  Mining  Company,  of  Saint  Louis,  Mo., 
is  a  vein  of  free-milling  ore,  consisting  of  suipburefs  of  silver  and  cop- 
per, with  ruby  silver ;  quartz  gangne,  inclosed  iu  white  and  blue  lime- 
stone. The  vein  has  an  easterly  and  westerly  direction,  and  varies  iu 
thickness  from  1  to  20  feet.  The  company  claims  050  feet,  The  mine 
was  located  July  10.  1807.  There  has  been  6  Mi.OUO  spent,  in  develop- 
ment. There  are  two  shafts,  respectively  150  feet  and  70  feet  iu  depth; 
an  incline  of  115  feet,  at  an  angle  of  S^>,  aud  550  feet  of  tunnels  and 
levels.  The  highest  assay  that  has  been  made  from  picked  rock  yielded 
go, S5 1.25  per  ion.  The  three  grades  of  ore  yield  by  assay  the  following 
averages:  Kirst:  quality,  ¥200;  second  quality,  £00;  third  qualify,  82o 
per  ton.  The  amount  "of  ore,  taken  out  will  reach  2,500  tons,  with  an 
average  value,  of  800  per  tou.  There  is  now  on  the  dump  500  tons,  with 
an  average  value  of  607  per  ton.  The  working-results  of  this  ore  iu 
the  company's  mill  at  Philipsburgh  show  an  average  yield  of  $58.14  per 
tou,  although  the  richest  ore  has  not  yet  been  worked. 

The  Emma,  owned  by  Estell  &  Holland,  is  situated  about  -100  feet 
north  Of  the  Oomanchej  with  a  claim  of  1,500  feet;  was  located  in  1872. 
The  ganguc  is  quart/  and  spar,  and  the  ore  contains  sulphurets  of  sil 
ver  and  copper.  The  highest  assay  made  from  picked  rock  gave  $5,000. 
There  have  been  120  tons  taken  out,  of  the  average  value  of  $90  per 
ton,  108  tons  of  which  are  now  on  the  dump. 

Deserving  a  somewhat  shorter  notice  are  the  following  : 
The  Dead  Thing,  owned  by  VV.  Graham,  has  ¥250  expended  in  devel- 
opment, and  5  tons,  of  the  average  value  of  $45  per  ton,  taken  out. 

The  Willard,  owned  by  Estell  &  Holland,  has  shaft  20  feel  deep  ; 
$200  expended  in  development,  and  20  tons,  worth  $100  per  ton,  taken 
out. 

The  Cordova,  owned  by  various  companies,  has  a  :i(l-foot.  shaft,  and 
120  feet  of  tunneling;  61,000  spent  in  development,  and  500  tons,  of  an 
average  value  of  650.  taken  out. 

The  Dasbaway,  owned  by  the  Hope  Company,  has  had  $500  expended 
in  development. 

The  Apache,  owned  bv  .Murray  &  l>nrfce,  has   a  shaft  100  feet  deep. 

and  250  feet  of  tunnels  and  levels;  610,000  expended  in  development, 

with  but  small  product  of  ore,  according  to  report,  and  that  of  low  grade. 

This   comprises  a  list  of  the  most  prominent  lodes  iu  the  district, 

although  it  gives  no  adequate  conception  of  the  amount  of  work  that 
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haf,  b«n  done  in  prospecting.    Doubtless  many  important  discoveries 

will  still  bo  made  in  this  locality,  and  the  oldest  and  most  experienced 
residents  are  exceedingly  sanguine. 

Mosul's.  Murray  &■  Ihuf'ee  have  commenced  running  a  tunnel,  called 
the  ^njii-KtOH-ii  tunnel,  through  the  Trout  Qill.  it  Mart.-,  iron,  aUm;  the 
center  or  tin-  north  side  of  Trout  Hill  and  runs  south.  If  carried  on  it 
will  cut  the  S pedc led  Trout,  and  oilier  mines  containing  the  riohe-i  ore 
yet  round  in  the  district.  The  mouth  is  <XK)  feet,  below  the  level  of  the 
summit,  far  lower  than  any  of  the  shafts  on  the  hill  have  been  -nmk 
-the  tunnel  has  advanced  (it)  feet,  and  has  struck  an  ore-vein  coir-i-^  m- 
or  le.dspar,  man-ancsc,  and  quartz  of  poor  qualitv.  The  tunnel  is  (1  U-.7 
wide  by  (i  reef,  ti  imams  in  height  iu  the  clear.  The  work  is  pushed  for- 
ward rapidly,  and  il:  is  proposed  to  nroeeed  right  throne h '(  he  hill,  What 
resiiit,  inrtner  than  draining- the  hill,  will  be  obtained  by  fhis  labor  it  is 
impossible  to  say.  The  proprietors  are  old  and  energetic  miners  who 
teel  very  sanguine  of  striking  new  veins  of  ore. 

The  three  largest  companies  working  here  are  the  Northwest  Com- 
pany,  the  Hope  timing  Company,  and  tin,  Belmont  Company  Of  the 
results  ot  working  m  the  Cole  -Sanders  Hill,  reeeni.lv  purchased  bv  the 
.Northwest  Company,  the  following  is  worthy  of  note:  That  in  a  three 
months  run  with  a  5- stamp  battery,  and  a  drop  of  4 ti  inches,  at  the 
rate  ot  from  111)  to  120  per  minute,  there  was  a  yield  of  *-l-5,l)(r()  lv„m 
Hie  ore  crushed.  This  ore  came  from  the  Speckled  Trout  -Mine.  The 
ebloridizmg  roasting  resulted  in  sr,  per  eerie  saved.  This  raistn^  pro- 
cess was  first  adopted  in  working  the  Speckled  Trout  ore.  bv  the  advice 
ot  Prof.  Charles  Soeight,  and  proved  a  perfect  success.  Mr.  .Soei-lit 
succeeded  m  ciiiondiziug  up  to  W  per  cent,  on  one  occasion  ;  and  dur- 
ing his  superintendence  of  the  mil]  the  average  was  from  IK)  to  U"  per 
cent.  t  1 

The  Hope  Mining  Company  has  in  town  a  fine  stone  mill  of  I  ('-stamps 
now  under  repair.  Sew  machinery  is  on  the  road  for  this  mil],  whicb 
will  start  up  again  before  long. 

The  Eelmont  Company,  of" Saint  Louis,  Mo.,  is  now  at  work  on  the 
Comanche  extension.  A  mill-site  has  been  surveyed,  a  millwright  en- 
gaged, ami  active  preparations  are  making  for  the  immediate  erection 
of  a  IP-stamp  mill  lor  wet-crushing.  The  company  will  probably  ex- 
pend  $7o,000  in  these  improvements. 

_    The  Northwest  Company  is  adding  5  stamps  and  otherwise  improv- 
ing and  enlarging  its  mill. 

Altogether,  the  camp  promises  exceedingly  well  and  bids  fair  to  be 
the  most  prosperous  in  .Montana. 

Of  the  country  surrounding  the  district,  it  may  be  said  that  the  sup- 
ply ol  timber,  both  for  building  purposes  and  for  fuel,  is  very  abund- 
ant, the  water-supply  is  excellent  and  of  large  extent,  while  ike  foot- 
hills and  valley  are  -a  paradise  for  stock." 

finite  district.— Activity  in  this  district,  both  in  building  and  in 
mining,  has  advanced  daily  since  the  1st  of  September,  when  the  piee-- 
lation  began  notably  to  increase.  Notwithstanding  Hie  severity  of  the 
weather  in  November,  the  work  of  building  dwelling-houses,  shait- 
houses,  and  mining  operations  was  prosecuted  with  much  energy 
Since  the  1st  ol  October  fony.eigl.il  dwelling-houses  and  six  business- 
liouses  have  been  erected  at  Butte;  the  new  town  Travouu,  t.hree- 
iourths  of  a  mile  distant,  has  sprung  into  existence,  wilh  25  or  oil  com- 
pleted buildings,  and,  in  addition  to  this.  18  shall  and  ore  houses  have 
been  built  at  the  mines.  These  are  mostly  of  logs,  though  many  are 
framed,  a  few  being  large  and  fine  enough  to  befit  the  most  pretentious 
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city  iu  the  Territory.  Two  mills,  Farlin's  and  How's,  are  fast  approach- 
]!>■'■  completion.  VYork  has  been  retarded  by  the  severe  weather  in  No- 
Timber,  and  t.v  the  impossibility  of  gelling  lumber  as  fast  as  needed. 
The.  mills  (ire  designed  lo  be  of  similar  ca.paciiy,  10  slumps,  though  the 
Farlin  mill  is  much  superior  in  si/e,  being  ol  by  108  feet,  besides  a  fur- 
miee-biiihlmg,  covering  a  still  larger  area.  The  machinery  and  equip- 
meats  are  all  new  and  first-class.  The  How  mill  was  removed  from 
Brown's  Gulch,  85  miles  distant,  and  is  considered  as  good  as  new. 
The  main  building,  now  inclosed,  is  38  by  70  feet,  with  a  southern  pro- 
jection 24  by  30  feet.  .     .     „ 

The  latest  developments  in  mining  have  been  made  principally  on  the 
lotlowhig-named  lodes,  each  of  which  have  shafts  sunk  3(1  to  60  feet 
and  work  progressing,  with  shaft-houses  erected  or  in  course  of  erec- 

Late  Acquisition  lode ;  Leffler  &  Clark  ;  ore,  rich  silver  sulphide. 
Mount  Moriah  lode;  W.  A.  Clark  :  character  of  ore  not  determined. 
Sew  Era  lode;    Irvine  &  Noyes;   lead  carbonates  and  sulphides, 

assaying  high  iu  silver.  „ 

Late  Acquisition  Spur  lode ;  Packer  and  others ;  two  feet  of  rich 
quartz,  bearing  sulphide  of  silver ;  assays  $200  to  $000. 

Banker  lode;  Smith  &  Conghenour;  twenty  inches  of  homogeneous 
quartz,  bearing' sulphide  of  silver,  with  traces  of  lead  andiron;  assays, 
unassorted,  from  $200  to  $300.  . 

La  Plata  lode;  Downs,  Leary,  Jones,  and  others;  3i  feet  of  rich  silver 
and  gold  bearing  ore ;  silver  mostly  as  sulphide ;  flue  prospect  for  large 
quantities  of  free-milling  ore. 

Buenos  Ayres  lode;  Farraday  &  Clark;  believed  to  be  the  western 
extension  of  the  La  Plata ;  ore  similar. 

Josephine  lode;  Butcher,  Archibald  &  Ramsdell;  2£  feet  of  galena 
and  lead  carbonate,  assaying  hisfh  in  silver:  line  smelt  lag- ore. 

Frank  Moulton  lode :  W.  A.  Clark ;  2  to  3  feet  of  silver- bearing  quartz, 
with  some  carbonate  of  lead. 

"Wappello  lode;  W.  L.  Farlin  ;  character  of  ore  not  tested. 

Anselmo  lode;  F.  Hirseh  and  others ;  2  feet  of  line  ore,  carrying  silver 
sulphide;  assays  up  to  6i00  per  ton. 

Neptune  lode  ;  Piovse,  Clark,  and  others  ;  a  strong  vein  of  ore,  carry- 
iug  sulphide  of  silver;  assays  $100  and  upward. 

Vinson  C?)loiIe:  SI  inson  ;  2-1.  feet  of  quartz,  carrying  considerable  Silver; 
same,  character  a*  Xepfime,  of  which  it  is  probably  an  extension. 

Mountain  Boy  lode;  fslierr,  Bosnian.  Jockey,  and  others;  3  feet  of 
quartz,  with  seams  of  very  rieJi  chloride  of  silver ;  assays  $200  to  $800. 

Anglo-Saxon  lode;  W.  L.  Farlin ;  a  strong  vein  bearing  silver  and 
gold  ;  contract,  to  sink  50  feet  nearly  completed. 

In  copper,  the  development  at  present  is  mainly  on  the  Parrot  lode. 
One  claim,  owned  bv  Parks  &  Bamsdelh  has  a  shaft  over  lbii  ieet,  villi 
levels,  from  which  a  rich  oxide  of  copper  is  taken  ami  shipped  east  for 
reiluclLOii.  Another  shaft,  owned  by  Downs  &  Leary,  is  now  leased 
to  Captain  Parkinson,  who'is  taking  outfiue  ore  from  the  100- foot  level. 

These  lodes  are  undergoing  active  development;  scores  of  others 
have  had  " represeniation  work"  done.  Tbe  rich  veins,  Travona  and 
others,  owned  by  W.  L.  Farlin,  though  better  developed  than  any  other 
silver-mines  in  the  camp,  are  not  raising  ore  at  present,  bat  will  resume 
■when  the  mill  starts  up  and  better  facilities  for  removing  the  water 
have  been  applied. 

The  present  status  of  the  camp  is  very  encouraging.  Creat  expecta- 
tions are  indulged  for  nest  season,  smelters  and  reduction-works  tor 
copper-ores  and  base  silver-ores  will  probably  be  built  next1""" 
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These,  with  the  mills  now  erecting  ami  others  projected,  will,  it  is  antici- 
pated, make  Butte  the  leading  camp  of  Montana. 

In  addition  to  the  copper-mines  at  Butte,  in  Deer  Lodge  County,  very 
rich  copper-veins  have  been  discovered  bv  Messrs.  Arnold  &  Door,  Mr. 
Chisholm,  and  others,  at  the  head  of  Snow-Shoe  Gulch,  near  Iliaekfoot 
City.  The  ore  is  a  beautiful  green  carbonate,  a:ul  that  selected  and  soki 
for  shipping  averages  50  pur  cent,  copper. 

LEWIS   AND   CLAEKB   COUNTY. 

The  mines  in  this  county  have  been  so  fully  described  heretofore  that, 
with  the  exception  of  the  lot-Mile,  dhfrict,  given  below,  I  have  not 
thought  it  necessary  to  treat  them  over  again.  Some  new  discoveries 
of  silver  and  copper  veins  have  been  made  since  my  last  report. 

The  most  noted  silver-vein  is  called  the  Lexington,  and  is  situated 
about  four  miles  northeast  from  Helena.  The  vein  is  about  1  feet  wide. 
and  the  ordinary  vein-matter  will  average  about  -5150  per  ton  in  assay- 
ing. But  lately  the  owners  have  struck  a  zone  about  12  inches  wide 
that  is  marvellous  in  richness.  It  appears  to  be  composed  of  horu-sil- 
ver  and  native  silver  in  mossy  bunches,  and  net-works  of  wires  crossing 
each  other  as  large  as  straws.  The  specimens  are  extremely  beautiful, 
and  of  course  yield  by  assay  very  high  values,  (ii|i  to  -425.000  per  ton.) 
This  valuable  claim  is  owned  by  Mr.  W.  C.  Child,  of  Helena,  and  Mr. 
Benjamin,  of  Ban  Francisco.  Work  is  being  pushed  forward  on  it  now, 
and  the  mine  will  be  thoroughly  tested  during  the  coming  year. 

A  large  number  of  argentiferous  galena-lodes  in  the  vicinity  of  Helena, 
and  some  almost  within  the  town  limits,  have  been  discovered  and 
proved  to  be  valuable. 

Fine  copper-veins  have  been  discovered  during  the  past  year  across 
the  Prickly  Tear  Basin,  within  1.5  miles  of  Helena.  Some  of  the  veins 
are  from  1  to  10  feet  in  width,  and  the  ore  runs  from  20  to  40  per  cent, 
copper.  Generally  only  enough  work  has  been  done  ou  them  to  comply 
with  the  laws  of  Congress  and  the  Territory  to  enable  the  discoverers 
to  hold  them. 

The  gold-veins  and  the  working  of  the  quartz-milis  at  TTnionviUe  and 
Park  City,  4  miles  west  of  Helena,  have  been  fully  described  in  my 
former  reports.  No  new  discoveries  of  importance  were  made  in  these 
localities  during  the  past  year;  but  the  mines  have  yielded  about  the 
usual  average,  and  have  given  steady  employment  lo  several  hundred 
men,  with  profits  believed  to  be  satisfactory  to  their  owners. 

Jen-Nik  district. —This  district  comprises  a  somewhat  indefinite  range 
of  country  on  Ten-Mile  Creek.  The  principal  mines  are  about  20  miles 
in  a  south  westerly  direction  from  Helena.  Bed  Mountain,  situated 
near  the  center  of  the  district,,  rears  its  crest,  nearly  11,000  feet  above 
the  level  of  the  sea  and  2,500  feel  above  the  level  of  the  creek. 

The  geological  formation  of  the  district  embraces  nearly  all  of  the 
varieties  of  granite— syenite,  perhaps,  predominating — traversed  by 
occasional  poiphyrilic  dikes.  On  the  north  and  east  is  a  limestone  for- 
mation, and  about  10  miles  northwesterly  from  Bed  Mountain  the  Car- 
boniferous system  makes  its  appearance,  in  which  a  bed  of  coal  has 
been  discovered.* 

"In  tie  absi'noc  of  a  jicrsciiia]  examination  or  n.  trcoln^iea]  luncy  of  racoon  i  zed  au- 
thority, I  cvtimut.  voiif.-li  lor  the.  accuracy  of  1.1ns  .Lionlo^icai  duscripr i.imh  i'm-iii-died  bv  itiy 
coiTiispomkiit-t.  who  frequently  adtnst,  wiihoiil.tne  o]snoit  and  yoi  candid  vindication,  t  be 
Ui co i  ins  mill  tho  n  omen  Ratine  e  mien  I.  ;i:i:<>iig  ilns  miiuira.  Jied  Mountain,  furiusiam-c, 
has  once  heun  renoi'icd  to  me  asj  ~eii  i  ulo.i;'.  ;My  ruck,  muse  us  porphj  rv,  and  ones  as  an  ca- 

tinet  volcano.     That  the  -'Cjirboi^ftsrmisj  system  "  hens  aduiicd  lo  is  true  Car! i  tenuis 

is  no!:  likely,  because  it  i.'onr;ii:iH  coal,  whereas  the  UarboiiliVrniiM  strata  at."  id;:  .Uocky 
Mountatos  are  deep-water  lot  mat  ions  and  barren  of  coal.— R.  W.  R. 
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The  development  of  the  mineral  wealth  of  the  district  has  been  very 
much  retarded  by  a  lack  of  adequate  facilities  of  transportation,  a  dis- 
advantage indeed  which  besets  the  mining-industry  of  the  whole  Terri- 
tory. No  ore  of  less  value  than  $200  per  ton  can  at  present  be  utilized 
by  the  miner;  and  although  considerable  quantities  have  been  shipped 
from  the  district,  much  of  which  lias  yielded  as  high  as  $400  per  ton,  still  it 
is  evident  that  .ore  of  so  high  a  grade  can  constitute  but  a  very  small  pro- 
portion of  the  material  mined  in  any  district,  for  the  poorer  ore  is  present 
in  predominating  quantity,  and  much  of  it  must  be  extracted  in  order 
that  the  richest  may  be  sorted  out. 

The  subject  of  con  cent  ration  has  of  late  engaged  the  serious  atten- 
tion of  our  miners.  There  is  a  great  deal  of  ore  in  this  district  which 
will  yield  from  s?iH)  to  $$()  per  ton  in  silver,  but  which  is  at  present 
valueless  unless  it  can  in  some  comparatively  inexpensive  way  be  sepa- 
rated from  the  accompanying  gangue. 

Mr.  J.  W.  Gonu  hits  recently  made  some  experiments  in  this  district 
with  a  view  to  utilizing,  at  small  expense,  his  low-grade  ore,  and  has 
apparently  met  with*  an  encouraging  degree  of  success,  by  means  of  a 
somewhat  rude  process,  as  follows:  The  ore  as  it  comes  from  the  mine 
is  first,  crushed  in  a  Chilian  mill  and  run  into  a  large  tank.  It  is  then 
taken  out  and  washed  in  a  large  ffumiug-trough,  12  feet  long  by  20  inches 
wide.  The  heavy  ore  remains  in  the  box,  while  the  gangue  and  the  pro- 
portion of  ore  that  will  necessarily  go  over  is  run  through  common 
sluice-boxes  over  riffles  and  blankets.  The  blankets  are  washed  every 
fifteen  minutes,  and  what  is  thus  saved  is  again  washed  in  the  head-box. 
Iu  this  way  ten  to  fifteen  tons  are  concentrated  into  one,  which  assays 
$1,560  per  ton. 

The  following  is  a  synopsis  of  such  lodes  only  as  have  been  to  some 
extent  developed : 

Hope  Ever,  situated  in  the  southern  part  of  the  district,  on  Benner 
Creek,  and  one  of  the  first,  discoveries.  Its  strike  is  south,  58°  east;  dip, 
sonth.  It  is  a  large  vein,  carrying  some  lead,  copper,  and  zinc,  and  gold 
and  silver  in  small  quantities.  On  the  surface  some  very  fair  prospects 
of  gold  were  obtained,  on  the  strength  of  which  machinery  was  pur- 
chased and  a  mill  erected,  which  was  run  but  a  short  time,  aud  has 
since  stood  a  mute  monument  to  the  folly  of  building  mills  before  devel- 
oping lodes. 

North  Pacific,  discovered  May  10,  1873.  Course  of  vein  nearly  east 
and  west;  dip,  about  <i')°  south.  The  crevice  varies  in  width  from  4  to 
11  feet.  The  general  character  of  the  ore  is  sulphurated,  galena  pre- 
dominating, accompanied  by  zinc-blende,  copper- pyrites  and  fahlerz. 
The  blue  and  green  carbonates  of  copper  are  met  with,  however,  in  the 
higher  portions  of  the  vein.  This  has  been  the  most  extensively -worked 
claim  iu  the  district.  Two  adits  have  been  driven  on  the  vein,  the  lower 
one  L'OO  aud  the  upper  one  151  feet.  A  shaft  has  also  been  sunk  110 
feet.  One  hundred  and  thirty  tons  of  ore,  taken  mostly  from  the  shaft 
and  upper  tunnel,  have  been  shipped  from  this  mine,  which  yielded 
about  S.'-'OO  per  ton.  One  thousand  tons  of  ore  are  now  on  the  dump, 
which  will  require  to  be  concentrated  before  it  will  be  valuable  at  the 
present  rates  of  freight. 

South  Pacific;  a  continuation  of  the  North  Pacific,  and  a  very  simi- 
lar vein,  but  not  sufficiently  developed  to  determine  its  value. 

Silver-Glance.  This  is  a  1,500-foot  claim,  and  is  situated  on  lied  Mount- 
ain proper,  about  400  feet  south  of  the  North  Pacific.  Discovered  Jane 
25, 1873.  Course  of  vein,  east  and  west;  dip,  south.  Crevice,  1  feet 
in  width,  but  ore-streak  narrow,  varying  from  6  to  15  inches.     An  adit 
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has  been  driven  along  the  lode  300  feet,  and  a  shaft  was  sunk  at  the 
head  of  the  tunnel  to  the  depth  of  45  feet.  About  100  tons  of  ore  from 
this  lead  were  worked  by  the  barrel  process,  but  owing  to  the  base  metal 
in  the  ore,  and  perhaps  somewhat  to  the  inexperience  of  the  amalga- 
mator, the  result  was  in  most  respects  unsatisfactory.  Subsequently 
the  owners  shipped  10  tons  of  ore  to  Swansea,  which  sampled  nearly 
$400  per  ton.     The  claim  has  been  surveyed  and  a  patent  applied  for. 

Try  Again;  discovered  July  12,1873.  Strike,  north  53°  east;  dip, 
south.  A  shaft  has  been  sunk  on  this  lode  to  the  depth  of  103  feet, 
showing  an  ore-streak  L'.J  feet  wide,  which  assays  from  $90  to  $350  per 
ton.  The  gangue  is  quartz,  earning  fahlerz  ami  brittle  silver.  Some 
galena  was  taken  from  the  top  of  the  mine  and  shipped,  which  aver- 
aged a  little  less  than  $200  per  ton.  The  owners  are  now  concentrating 
ore  from  the  lowest  workings  with  a  view  to  shipment. 

Little  Nellie;  discovered  October  31,  1873.  Situated  on  the  west 
slope  of  Red  Mountain,  about  700  feet  west  of  the  Silver-Glance.  Strike, 
east  and  west;  dip,  south.  Crevice  3  feet  wideband  filled  with  ore, 
comprising  lead  and  iron  as  sulphides  with  copper  as  carbonate,  and  fah- 
lerz.   The  ore  is  of  rather  low  grade  and  will  need  to  be  concentrated. 

Caledonia,  situated  about  1,000  feet  west  of  the  North  Pacific  claim, 
Strike,  east  and  west ;  dip,  south.  This  is  a  large  crevice  carrying  a 
large  body  of  talc  and  quartz,  with  about  6  inches  in  width  of  galena 
which  assays  on  an  average  about  $100.  A  tunnel  has  been  ran  on  the 
vein  about  45  feet. 

Merritt,  situated  near  Ruby  Creek.  Strike,  east  and  west;  dip, 
south.  A  "tunnel  has  been  run  on  the  vein  75  feet.  Width  of  crevice, 
11  feet;  width  of  ore,  4  feet.  Gangne,  quartz  and  hornblende,  the  horn- 
blende being  speckled  with  fahierz.  which  1  believe  is  a  very  rare  occur- 
rence.   The  ore  of  this  mine  will  require  concentrating. 

Mammoth,  situated  1,000  miles  north  of  the  North  Pacific.  Discov- 
ered May  13,  1873.  Shaft  sunk  45  feet,  showing  a  12-foot  crevice  con- 
taining talc,  quartz,  and  galena.  Some  of  the  galena  shipped  to  eastern 
reduction-works  sampled  $111  per  ton. 

Carbonate,  situated  east  of  the  Try  Again.  Discovered  August  20, 
1874.  This  vein  is  2  feet  wide  and  contains  iron-pyrites,  carbonate  of 
lead,  and  galena,  the  average  assay-value  of  which  is  $120  per  ton.  A 
shaft  has  been  run  on  the  lead  45  feet. 

O.  H.  Bassett,  one  of  the  best-looking  claims  in  the  district  for  the 
amount  of  labor  done.  It  has  been  traced  for  several  hundred  feet  by 
a  succession  of  shafts,  in  all  of  which  is  exposed  a  very  handsome  and 
well-defined  crevice,  from  4  to  5  feet  wide,  containing  2  feet  iu  width  of 
milling-ore,  which  assays  about  $100. 

S.  P.  Basse.lt,  sit  itated  2i>0  feet  north  of  the  North  Pacific,  and  a  well- 
defined  lode,  but  contains,  so  far  as  yet  developed,  ouly  a  small  quantity 
of  ore.    A  tunnel  has  been  driven  about  40  feet. 

Daniel  Stanton,  situated  400  feet  south  of  the  Caledonia  claim.  This 
mine  at  one  time  presented  the  largest  body  of  galena  ore  that  has  been 
developed  in  the  district.  The  chimney  extends  about  100  feet  along 
the  lode  and  is  from  3  to  5  feet  wide.  Its  extent  in  depth  is  not  known. 
Two  tunnels  have  been  run  on  the  vein  aggregating  200  feet,  and  a  shaft 
has  been  sunk  50  feet.  Several  hundred  tons  of  galena  have  been  taken 
out,  the  assay-value  of  which  was  about  $150  in  silver  and  70  per  cent, 
lead.    Two  shipments  of  ore  have  been  made  to  Philadelphia,  Pa,, 

Micawber,  two  hundred  feet  south  of  the  Silver-Glance.  Strike,  east 
and  west;  dip,  south.  Oue  of  the  largest  and  strongest  veins  in  the 
district.    A  shaft  sunk  at  discovery  to  the  depth  of  40  feet,  and  levels 
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driven  from  the  shaft.  A  large  part  of  tbe  ore  is  milling-ore,  (quartz 
carrying  gold  anil,  silver.)  while  a  considerable  portion  is  galena  carrying 
iron  and  copper  pyrites.  About  20  tons  of  this  ore,  the  assay-value  of 
which  was  $300  per  ton,  has  been  shipped  to  Philadelphia. 

Hamlet  lode,  situated  on  the  west  slope  of  lied  Mountain  proper. 
Course,  east  and  west;  dip,  south.  Width  of  erevice,  4  feet,  carrying 
galena,  zinc  blende,  and  gray  antimony,  assaying  from  640  to  8100  per 
ton.     About  $1,000  worth  of  work  has  been  done  on  the  claim. 

McDonald ;  strike,  east  and  west ;  dip,  south.  Width  of  vein,  5  feet. 
Gangue,  quartz,  carrying  sulphides  of  lead,  zinc,  antimony,  and  silver, 
of  which  latter  there  is  about  840  per  ton. 

Blinker  Hill,  situated  200  feet  north  of  tbe  South  Pacific.  Strike, 
east  and  west;  dip,  south.  A  large  well-defined  vein,  the  gangue  of 
which  is  quartz,  carrying  lead,  zinc,  and  antimony  in  the  form  of  sul- 
phides, and  assaying  .->>■">  per  ton  in  silver.  Some  specimens  of  molyb- 
date  of  lead  have  been  found  iu  this  mine.  A  tunnel  has  been  run  on 
the  lode  about  30  feet. 

Teal  Lake,  discovered  June,  1873.  Course,  east  and  west;  dip,  south; 
width  of  crevice,  4  feet.  Gangue,  quartz  and  alhite,  carrying  galena, 
zinc-blende,  and  carbonate  of  copper,  and  assaying  as  high  as  6-00  in 
silver  per  ton  ;  picked  specimens  assay  as  high  as  61,000  per  ton.  There 
has  been  about  §2,000  worth  of  work  done  on  tbe  claim. 

Green  Grove ;  strike,  east  and  west ;  dip,  south ;  width  of  crevice,  6 
feet;  matrix,  quartz  and  talc,  carrying  galena  and  carbonate  of  cop- 
per. Some  specimens  of  brittle  silver-ore  have  been  found  in  this  mine. 
A  tunnel  has  been  run  on  the  lode  about  30  feet. 

Free  Speech  ;  strike,  east  and  west ;  dip,  sonth.  Ore,  argentiferous 
galena  and  copper-pyrites,  with  a  sprinkling  of  brittle  silver.  Average 
assay,  6100  per  ton. 

Home  Ticket;  strike  and  dip  like  the  preceding.  A  large  vein  of 
talc,  containing  galena  and  zinc-blende,  but  little  developed. 

Lee  Mountain.  This  claim  is  2,200  feet  in  length,  and  is  one  of  the 
oldest  locations  in  the  district,  having  been  discovered  in  1SG5.  It  is  a 
very  huge  vein,  and  has  been  traced  several  hundred  feet  on  the  sur- 
face. The  gangue  is  talc,. in  which  are  imbedded  galena,  zinc-blende, 
copper  carbonate,  copper-pyrites,  and  iron-pyrites.  There  are  occasional 
pockets  of  galena  Tiearly  or  quite' Idling  the  crevice.  The  average  assay 
in  silver  is  about  6^0;  picked  sneeimeiis  assaying  very  high.  Situated 
opposite  mouth  of  Beaver  Creek. 

Sixty-Nmtb,  discovered  in  1875.  Situated  on  the  north  side  of 
Beaver  Creek.  A  2,200-foot  claim.  Crevice,  10  feet  wide.  The  ore  in 
this  vein  is  ii  feet  iu  thickness,  mostly  milling-ore,  assaying  from  $25  to 
$S0  per  ton.  Two  shafts  have  been  sunk,  one  to  a  depth  of  25  feet  and 
the  other  15  feet. 

Robert  Lee,  a  west  extension  of  the  Lee  Mountain. 

Barnum  W.  Field,  supposed  to  be  an  east  extension  of  the  Lee 
Mountain. 

Evening  Shade,  situated  on  the  east  side  of  Beaver  Creek.  Dis- 
covered 15th  of  July,  1873.  Crevice,  i  feet  wide,  carrying  galena,  which 
assays  840  per  ton  iu  silver,  picked  specimens  assaying  as  high  as  6100 
per  ton.  A  cross-adit  has  been  driven  184  feet  at"  right -angles  to  the 
lode,  which  it  cuts  at  tbe  depth  of  120  feet.  Thence  a  drift  was  run  on 
the  crevice  40  feet.     The  ore  will  require  to  be  concentrated. 

The  foregoing  comprise  but  a  small  part  of  the  claims  located  in  this 
district,  but  it  is  believed  to  embrace  all  those  that  have  been  developed 
17  at 
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to  an  extent  sufficient  to  permit  intelligent  judgment  as  to  their  per- 
manency. 

JEPFEE30N    COUNTY. 

The  very  numerous  silver-lodes  in  this  county  were  mostly  described 
by  name  in  my  reports  for  1873  and  1874. 

The  groups  in  the  vicinity  of  Jefferson  City  and  in  the  Boulder  Val- 
ley have  been  extensively  worked  during  the  year,  partly  with  a  view 
to  their  development  and  partly  for  profit. 

Work  on  the  Legal  Tender,  near  Clancy,  has  been  suspended  on  ac- 
count of  water.  New  machinery  and  larger  pumps  will  have* to  be  pro- 
cured before  work  can  be  resumed. 

The  mine  is  claimed  to  be  as  rich  as  ever,  and  able  to  yield  $100,000 
per  year,  as  formerly,  when  the  necessary  improvements  are  made.  Its 
neighbor,  the  Mammoth,  is  idle  because  of  the  lack  of  mills  to  reduce 
its  rich  ores,  and  for  the  want  of  freighting  facilities,  as  are  many  others 
in  the  vicinity  of  Clancy. 

Five  hundred  tons  of  galena-ore  have  been  taken  out  of  the  famous 
Gregory  lode,  near  Jefferson  City,  and  sacked  ready  for  shipment  dur- 
ing the  past  winter.  As  much  more  could  very  soon  be  prepared,  but 
will  wait,  for  want  of  transportation,  until  another  year. 

The  Argeutum  lode,  near  Jefferson  City,  lias  not  been  worked  during 
the  year,  because  the  owners  prefer  to  wait  for  the  erection  of  reduc- 
tion-works at  home.  In  1873  over  100  tons  from  this  mine  were  shipped 
to  Omaha.  The  gross  value  after  reduction  was  §237  per  ton,  yet  the 
shippers  only  received  about  $100  per  ton  on  the  lot  for  their  share, 
after  paying  ail  expenses  of  mining,  sacking,  reduction,  commis- 
sions, &c 

Boulder  <lixtricl.—l'\M  Burnley,  Comet,  and  adjoining  claim?  in  the  dis- 
trict have  been  pretty  extensively  developed  the  past  autumn  and  win- 
ter. The  Burnley  will  ship  during  the  summer  of  1870  000  tons,  worth 
on  the  average  $300  per  ton.  The  two  mines  above  named  could  pro- 
duce, it  is  claimed,  a  hundred  tons  per  day  each,  if  the  ores  could  be 
worked  at  home,  or  sold  at  what  the  owners  consider  a  fair  profit.* 

The  owners  of  the  Burnley  have,  during  the  past  autumn,  formed  a 
joint-stuck  company,  including  themselves  and  a  number  of  capitalists 
in  Philadelphia,  for  the  purpose  of  orcein.];;  milling  and  smelting  works 
at  the  mine  during  the  nest  year.  This  mine  alone  could,  it  is  claimed, 
keep  a  hundred  stamps  at  work,  and  the  Comet,  with  the  dozen  exten- 
sions east  and  west  upon  it,  is  estimated  to  have  equal  capacity. 

The  Boulder  silver-district  is  certainly  one  of  the  most  extensive 
known  in  Montana.  The  whole  eastern  side  of  the  main  range  of  the 
Bocky  Mountains;  l.Voni  Helena  southward  through  Lewis  and  Clarkeand 
Jefferson  Counties,  including  the  Little  Prickly  Pear  and  Boulder  Val- 
leys and  Ten-Mile,  abounds  in  silver-quartz  veins  on  almost  every  slope. 

On  the  eastern  slope  of  the  Prickly  i 'eat  Divide,  which  is  a.  high  range 
separating  the  Prickly  Pear  and  White  Tail  Deer  Creek  from  the  Mis- 
souri River,  are  many  line  gold-veins,  as  the  Blacker  and  Keating,  Lead, 
the  Iron  Bod,  the  great  gold  vein  at  Saint  Louis,  and  a  hundred  others, 
which  have  been  profitable  to  their  owners.  For  description  of  these, 
the  reader  is  referred  to  my  former  reports. 

"I  muat  pay  hi  p'ncriil,  without:  rimaiih!;!  to  apply  the;  letunrk  to  Tlis  case  more  than 
:i]'.ottii.*i',  til  ill  tljfst;  CHlimnliiK  n!'  I  in:  r;ip;)Hiy  of  n  it:cs  are  ,i«:n!.)  .  annus  s:  uiiv  woslcni 
niiiujrs,  much  enaj:jfi;i';i[i;(l.  lLii^iiu-ur.-,  will  miiir.-vunid  flint-  tluj  moduetiou  of  a  niiue 
cannot  Uo  doubled  at  will,  fri;ctriji  lor  a  *:;<;;-!■  p«riixl.— K.  W.  K, 
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MEAGHER  COUNTY. 

Several  small  gold-quartz  mills  liave  worked  successfully  in  this  county 
during  the  past  year — one  especially,  at  Duck  Oreek ;  but  the  principal 
mineral  wealth  of  this  county,  so  far,  appears  to  he  in  its  placer-mines. 
The  celebrated  Confederate  Gulch,  which  yielded  its  millions  in  gold- 
dust  when  first  discovered,  is  still  paying  handsome  profits  to  its  owners. 
Thompson's  Gulch,  hlklorado  Bar,  Cane,  Avalanche,  White's,  New  York, 
and  Spring  Gulches,  American  Bar,  and  the  numerous  other  bars  all 
along  dowu  to  the  Gate  of  the  Mountain  and  Old  Bear  Tooth  Mountain 
are  yielding  well.  All  along  the  Belt  Bange  of  mountains,  north  and 
east  from  Helena  and  across  the  Missouri  Biver,  promising  silver,  gold, 
and  copper  veins  have  been  discovered,  but  not  much  developed. 

From  the  Newlau  Copper  Mine,  at  Copperopolis,  in  .Meagher  County, 
Benjamin  Kingsbury  shipped  during  the  season  forty  tons  of  ore  to  Bal- 
timore, which  gave  3.'!^  per  cent,  copper,  and  netted  him,  after  paying 
all  expenses,  about  %'J~>  per  ton.  He  owns  three  veins  contiguous  to 
each  other  that  are  wide  and  appear  to  be  permanent,  and  increase  in 
value  as  they  are  sunk  upon.  Jn  December  he  organized  a  company  at 
Saint  Louis,Mo.,  winch  will  probably  erect  works  to  reduce  these  ores 
during  1876. 

The  gold-yield  of  Meagher  County  has  not  been  far  from  $350,000  for 
several  years  past,  and  the  promise  is  better  for  the  future,  as  small 
claim  owners  arc  selling  out  and  consolidating  with  large  owners,  who 
are  bringing  in  larger  ditches.  This  is  taking  place,  indeed,  all  over  the 
Territory,  and  augurs  an  increased  yield  of  the  placer-mines. 

GALLATIN    COUNTY. 

This  has  hardly  been  considered  as  one  of  the  mining- counties  here- 
tofore, but  is  certainly  the  foremost  agricultural  county  of  Montana. 
Yet  it  contains  some  good  mines.  The  large  argentiferous  galena  mine 
on  SiiUru  Mil*  t.'rwk,  luriiholn-d  lb   my  la*r  r-|i-Tt,  l>nlt*  km   tu  fnlflll 

all  the  promise  of  its  first  working,  and  considerable  ore  has  been  pre- 
pared for  shipment  to  the  East  next  year,  to  test  its  value. 

The  placer  gold-mines  at  Emigrant  Gulch  and  the  noted  Clark's  Fork 
galena-silver  mines,  described  in  my  last  report,  although  on  the  Upper 

Yellowstone  or  its  tributaries,  are  only  accessible  from  Bozeman,  in 
Gallatin  County,  and  may  be  considered  to  belong  to  it. 

The  yield  of  Kmigrant  Gulch  the  past  season  lias  been  about  8 10.000 
of  gold-dust.  The  Clark's  Fork  mines  show  on  the  surface  large  quan- 
t  ities  of  galena  and  silver  ore,  very  rich  in  galena — GO  to  SO  per  cent. — 
and  in  silver  bearing  from  £10  to  £000  per  ton,  according  to  the  tests 
that  have  been  made.  These  mines  are  10,000  feet  above  sea-level  in 
the  mountains,  and  120  miles  southeast  from  ISozeinan,  and  accessible 
only  on  horseback.  A  company  has  been  formed  io  begin  their  develop- 
ment. But  it  will  take  both  time  and  money  to  make  them  profitable. 
The  improvement  of  navigation  on  the  Yellowstone  would  bring  steam- 
boats within  100  miles  of  them. 

MABISON   COUNTY. 

During  the  year  1875  thci-e  was  shipped  by  Weils,  Fargo  &  Co.'s 
Express,  from  "the  Virginia  City  office,  gold-dust  to  the  amount  of 
SAJi.CiiS,  as  reported  by  their  agent,  -Mr.  11.  H.  Howell.  From  the  differ- 
ent camps  within  the  county  the  following  brief  notes  have  been  gath- 
ered: 
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Alder  Gulch. — Last  season  was  a  favorable  one  for  placer-mining,  and 
it  is  estimated  t.hat  the  yield  from  Alder  Gulch  was  nearly  or  quite  up 
to  the  average  of  tbe  last  few  years.  Some  portions  of  it  have  been 
worked  out;  but  the  prevalence  of  lower  wages  and  the  consolidation 
of  many  small  claims  linger  the  control  of  a  lew  large  companies  main- 
tains the  yearly  product  without  material  decrease.  .Several  tracts  of 
ground  iu  the  lower  part  of  the  gulch — considered  of  little  value — have 
been  purchased  by  Ohiuamen,  and  are  evidently  paying  them  well.  With 
two  or  three  exceptions,  tbe  mine-owners  along  this  creek,  a  distance  of 
16  miles,  have  applied  tor  United  Stales  patents. 

Barton  Gulch. — Barton  ('reek  heads  at  the  foot  of  Old  Baldy  Mount- 
ain, and  just  over  a  low  divide  from  the  right  fork  of  Alder  Creek, 
Acting  upon  the  presumption  that  the  source  of  the  gold  found  in  the 
bed  of  the  latter  was  at  its  head,  and  that  some  of  the  precious  metal 
would  naturally  find  its  way  down  the  channel  of  Barton  Gulch,  con- 
siderable prospecting  has  been  done  in  the  latter,  but  with  small  returns. 
In  the  upper  portion  there  is  a  scarcity  of  water,  and  in  the  lower  part 
the  bed-rock  lies  veiy  deep ;  still  the  men  at  work  in  it  are  confident  of 
ultimate  success.  On  a  right  fork  of  this  stream,  Mr.  Kobert  Williamson 
has  discovered  and  opened  a  vein  from  which  a  considerable  amount 
of  good-looking  quartz  has  been  taken.  A  working  test  next  spriug  will 
determine  its  value  as  a  gold-ore. 

Bivens  Gulch. — In  this  gulch  placer-mining  has  been  systematically 
carried  on,  and  large  "clean-ups"  are  the  results.  The  yearly  yield  is  on 
the  increase,  and  the  gold  obtained  is  of  a  fine  quality. 

Brown's  Gulch.— Near  the  head  of  this  gulch,  Mr.  M.  D.  Platner  has 
been  successfully  treating  the  rich  silver  ores  of  this  district,  in  which 
are  situated  the  Pacific,  Black,  Gould  &  Curry,  and  other  lodes.  By 
means  of  a  rude  but  clever  arrangement  of  quicksilver-tanks,  steam  is 
generated  and  the  pulp  submitted  to  its  action.  This  suggests  that, 
with  proper  facilities,  ihese  ores  might  be  easily  ami  profitably  worked 
on  a  large  scale. 

The  pJacer-mines  in  Brown's  Gulch  are  being  rapidly  opened  and  pay 
good  wages.     Several  claims  are  surveyed  and  advertised  for  patents. 

California  Gulch. — In  this  gulch  the  water  is  used  to  the  best  advan- 
tage, but  the  supply  is  limited,  and  many  good  claims  are  lying  idle. 

Cop/x-r  Belt  district. — This  new  district  is  at  the  south  point  of  the 
Baby  Mountain,  and  takes  its  name  from  the  first  lode  discovered,  the 
Copper  Belt.  Several  well-defined  veins  of  low-grade  copper-ore  have 
been  found  A  sample  forwarded  to  the  Baltimore  Copper  Works  was 
returned  as  copper- ;:lai ice,  free  from  antimony  and  arsenic,  assaying  25. 2 
per  cent,  of  copper,  with  no  silver. 

Harris  Gulch. — The  placer-ground  in  this  gulch  is  worked  so  far  as 
the  limited  supply  of  water  will  permit,  and  on  the  average  pays  very 
well. 

Havana  district. — Iu  the  Havana  or  C berry  Creek  silver-district, 
work  has  been  suspended  on  all  but  the  two  principal  lodes,  the  'Ensel- 
man  and  tbe  Eberhart,  both  of  which  are  looking  very  well.  A  con- 
siderable quantity  of  rich  ore  has  been  taken  out,  but  the  lack  of  cap- 
ital to  develop  and  erect  the  necessary  works  retards  progress. 

Hot  Spring  district. — In  this  district  the  Bed  Bluff,  Silver  Shower, 
and  other  lodes  have  produced  largely,  and  it  is  expected  Ibat  the  pro- 
duct for  the  nest  year  will  be  far  in  excess  of  this.  The  fine  Midas  mill. 
at  Shu-ling,  stands  idle,  but  the  Mallory  and  Olds  mills,  and  the  Bed 
Bluff  arrastra  below,  are  constantly  and  fully  occupied. 

Idaho  Gulch. — Idaho  Creek  heads  at  tbe  west  face  of  Old  Baldy,  and 
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empties  into  the  Stinkingwater  Kiver  above  the  lower  canon.    Messrs. 
Barr  &  Heisrick  have  run  a  drain,  are  putting  in  a  bed-rock  flume, 

and  expect  to  work  this  gulch  during  the  coming  summer. 

Iron  Hod  district.— -On  the  Iron  Bod  lode  a  tunnel  900  feet  in  leDgth 
lias  been  run  lor  drainage  and  prospecting  purposes,  in  addition  to  the 
usual  amount  of  work.  A  new  and  rich  discovery  has  been  made  in 
Hell  Canon  above,  and  the  camp  is  in  a  prosperous  condition.  Messrs. 
Haider,  Porter  &  Co.  have  a  good  12-stamp  mill  at  Iron  Bod,  and  in 
Hell  Canon  there  is  a  6-stamp  mill  and  an  arras tra,  all  driven  by  water- 
power. 

Meadow  Creel  district.— in  this  disl.riel  the  piineipnl  lode  is  the  Mad- 
ison ian,  formerly  known  as  the  Mother  Hendricks,  and  now  owned  by 
Messrs.  Mcrk  &  Yandes.  On  this  vein  a  shaft  has  been  sunk  to  the 
depth  of  22U  feet ;  levels  June  been  run,  and  at  the  present  time  there 
are  1,200  tons  of  $20  gold-ore  on  the  dump.  A  tunnel  has  been  run  and  a 
largo  .-team-pump  ordered  for  the  drainage  of  the  mine.  These  gentle- 
men have  a  10-stamp  quartz-mill  on  Meadow  Creek,  2  J  miles  distant,  and 
a  5-stamp  battery,  driven  by  the  hois  ting- engine,  at  the  shaft. 

2HU  Creel  district.— Messrs.  Cisler,  Zinn  &  Co.,  the  owners  of  the 
Broad  Gauge  lode,  have  erected  at  Brandon,  2h  miles  above  Sheridan, 
a  fine  20-stuinp  mill,  built  by  Eraser,  Chambers  &  Co.,  of  Chicago. 
'this  Broad  Gauge  mine  is  a  gold-bearing  deposit  deserving  more  than 
:s  passing  notice.  In  the  absence  of  foot  and  Imaging  walls,  it  cannot 
be  properly  called  a  vein.  The  ore,  an  ocher- colored  earth,  is  found 
even!  v  deposited  noon  a  hillside,  from  which  it  is  removed  with  pick  and 
shovel.  The  average  yield  does  not  exceed  $7  per  ton,  but  the  ore  is  so 
easily  worked  that  the  mine  pays  monthly  dividends. 

S one eoian  Gulch.— The  placer-mines  on  this  stream  are  extensive.  Dur- 
ing the  past  season  a  joint-stock  company  dug  a  large  ditch  5  miles  in 
length,  through  which  sufficient  water  for  ground- sluicing  will  be 
brought.  .      .,_.,.., 

Pvtosi  silver-district.— This  district,  a  new  one,  is  situated  m  the 
range  of  mountains  known  as  the  South  Boulder,  at  the  head  of  Willow- 
Creek,  and  bids  fair  to  acquire  importance.  Work  has  been  commenced 
on  several  lodes  and  some  rich  rock  lias  been  taken  out ;  but  the  mines 
are  difficult  of  access,  and  it  is  probable  they  will  not  be  developed  to 
any  extent  until  arrangements  have  been  made  to  treat  the  ore  near  the 
mines. 

Rochester  district— This  camp  about  holds  its  own,  and  keeps  Dr. 
Giteheirs  10-stamp  steam-mill  pounding  away  on  quartz  from  the  few 
lodes  worked. 

Silver  Star  district.— Here  there  are  25  men  employed,  and  the  mines 
are  looking  better  than  ever  before.  There  are  two  quartz-mills  here, 
the  Green  Campbell  and  the  Tripp  &  Ainslee,  the  former  having  10 
stamps  and  the  latter  ll.  Mr.  Charles  Ilcineman  lias  opened  a  new  vein, 
called  tiie  Aurora,  which  is  considered  the  best  in  the  district,  and  has 
purchased  of  Tripp  &  Ainslee  their  water  mill,  in  which  to  crush  the  ore 
taken  from  it.  The  Green  Campbell  mill  will  probably  be  started  on  cus- 
tom-rock from  the  other  lodes, 

Summit  district.— The  principal  lodes  in  this  district  are  the  Oro 
Cache,  Keystone,  Kosebud,  and  Kearsarge.  The  Oro  Cache  is  the  only 
one  worked.  During  the  last  summer  this  mine  was  prospected,  and  it- 
is  now  supposed  that  another  chimney  of  rich  ore  has  been  found. 
The  Kevst.one  and  Rosebud  are  down  to  the  water-level,  and  must  be 
draimd'bolbre  anv  quantity  of  rock  can  be  taken  out.  There  are  five 
quartz-mills  in  the  district,  all  standing  idle.    The  McClure  Chilian 
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mill  in  Spring  Gulch  has  been  put  iu  running  order  and  will  start  in  the 
spring.  Application  has  been  made  to  obtain  patents  for  the  Oro  Cache 
lode  and  the  North  Oro  Cache  lode,  with  the  McCluro  mill-site  attached. 

H'.t.Mf  St,n,..j  .} :■>),,■  I .—  The    |<l  l.-l   IDIlJ.'-    ■■("  thl.1  ill-ill.  t    HT<-    hotted 

along  Warm  Spring  Creek,  which  rises;  on  the  south  side  of  Old  Baldy 
and  empties  into  the  Stinking  water  Itiver,  of  which  it  is  the  largest 
tributary,  just  above  the  second  canon.  The  creek  derives  its  name  from 
the  many  warm  springs  found  upon  its  banks.  During  last  summer  the 
gulch  was  located  through  its  entire  length,  about  7  miles,  and  three 
companies  commenced  operations;  but  as  yet  little  progress  has  been 
made. 

WasMngton  Bar  is  on  Meadow  Creek,  near  its  source  in  the  South 
Boulder  range,  and  pays  moderately  well.  Mr.  George  F.  Cope,  who 
has  invested  money  here,  employs  several  men  on  the  bar.  A  consider- 
able part  of  the  work  this  summer  was  done  to  get  the  mines  in  shape 
for  next  season. 

Wigwam  Gulch,  on  the  Madison  slope  of  Old  Baldy,  has  been  aban- 
doned, owing  to  the  great  number  of  large  bowlders  encountered  and 
the  scarcity  of  water.  It  is  possible  that  with  increased  mechanical 
faeilii  ies  and  water-supply  this  ground  might  be  profitably  mined. 

Williams  Gulch  runs  nearly  parallel  with  Alder,  and  contributes  a 
small  stream  to  the  Stinkingwater.  Very  many  lodes  have  been  located 
in  this  gulch;  a  few  have  been  represented  by  labor  done  during  the 
year,  but  none  are  regularly  worked.  The  ore  from  these  lodes  is 
much  like  that  in  Brown's  Gulch,  near  by.  Placer-claims  have  been 
located  in  the  bed  of  the  creek. 

Wisconsin  Creek,— The  lodes  in  this  district  are  pretty  well  developed, 
and  encourage  the  hope  of  many  that  this  will  make  one  of  the  best 
quartz-camps  in  the  county.  The  Company  lode  of  the  Messrs.  Noble 
Continues  to  pay  a  handsome  dividend,  and  other  mines  recently  opened 
promises  well. 

The  placer-urines  in  Wisconsin  Gulch  are  worked  to  a  greater  extent 
and  with  better  resuits  rhan  ever  before. 

MISSOULA  COUNTY. 

This  County  is  situated  in  the  northwest  portion  of  Montana  Terri- 
tory. The  principal  streams  are  the  Missoula  and  the  Bitter  Boot 
Bivers,  the  kilter  a  tributary  of  the  former.  The  Missoula  is  a  contin- 
uation of  the  Deer  Lodge,  being  the  stream  formerly  known  as  the  Hell 
Gate  Biver.  '  It  heads  in  the  Big  dole  .Mountains,  and  flows  into  the 
Pend  d'Oreille  Lake.  The  Bitter  Hoot  heads  in  the  Bitter  Root  Mount- 
ains. The  county  is  well  watered,  the  mountains  being  full  of  small 
streams  and  springs.  It  is  the  best  agricultural  county  in  the  Territory. 
In  the  Bitter  Hoot  Valley,  not  only  large  crops  of  grain,  potatoes,  cab- 
bages, turnips,  onions,  and  other  vegetables  grow,  but  tomatoes,  melons, 
apples,  crab-apples,  slawberries,  raspberries,  gooseberries,  currants,  and 
other  fruits  are  successfully  cultivated.  So  successful  is  the  agricultur- 
ist in  this  county,  that  spare  labor  nearly  always  seeks  employment  on 
tho  ranches,  and  mining  receives  but  a  small  amount  of  attention.  The 
result  of  farming  is  an  almost  certain  success,  while  that  of  mining  is 
exceedingly  uncertain.  There  are  also  other  causes  that  the  mines  in 
this  county  have  not  received  a  larger  slum;  of  attention.  Among  these 
are  the  circumstances  that  followed  the  discovery  of  the  Cedar  Creek 
mines,  of  which  I  shall  say  more  presently.  Another  is  the  hinderance 
to  prospecting  found  in  the  heavy  timber  that  covers  the  mountains 
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and  fills  the  gulches,  and  the  obstacles  to  gulch-mining  presented  by 
the  immense  volumes  of  water  that  fill  the  channels  in  the  spring,  and 
by  the  frequent  want  of  good  dumping-ground. 

The  principal  mines,  those  of  Cedar  Creek,  wore  discovered  in  Novem- 
ber. 1869.  Very  soon  afterward  the  report  that  rich  placer-diggings 
had  been  struck  in  Missoula  caused  a  great  excitement  in  Helena,  and 
early  in  J870  a  "stampede"  to  the  new  mines  was  the  result.  Large 
numbers  of  miners  arrived  at  Cedar  Creek  to  find  deep  snow  and  very 
iifli'.  provision.  Of  course  prospecting  was  next  to  impossible.  Still 
ilip.v  waited  patieutlv,  and  while  they  waited  every  month  added  to 
their  number.  At  last  the  spring  opened,  and  then  came  the  water, 
roaring  down  the  creek  in  such  quantities  as  to  render  work  out  of  the 
question.  Many  left  the  camp  never  to  return,  but  others  persevered. 
The  gnloh  was'  exceedingly  rich,  hut  also  exceedingly  expensive  to 
work!  and  the  minim;  propertv  soon  fell  into  the  hands  of  a  few  large 
companies.  Miners  departed  leaving  their  debts  unpaid,  and  ruined 
merchants  followed  their  example. 

Among  the  miners  who  had  "stampeded"  to  Cedar  were,  many  of  the 
best  prospectors  in  the  Territory;  and  the  fact  that  these  men  left  the 
camp  disappointed  and  with  empty  purses,  has  doubtless  prevented 
maiiv  others  from  prospecting  in  Missoula  County,  At  the  present  iuuo 
the  effect  of  the  Cellar  excitement  is  weaving  oil',  and  some  successful 
proved  in  «■  has  been  done  during  the  past  year.  Yet  the  mining  in- 
terests of  this  county  arc  still  unfairly  handicapped  when  compared 
with  those  of  other  counties  in  Montana. 

Cedar  Creel-.— A  very  large  amount  of  gold  lias  been  taken  from  the 
Cedar  Creek  C.alehand  its  montane*.  Claims  extending  from  oU  above 
discovery  to  71)  above  vieided  from  $18  to  8300  to  the  set  of  timbers.* 
The  principal  companies  now  working  are  the  No.  67  and  the  Home- 
Slake.  The  former  company  is  at  work  on  claims  from  67  to  i|i  above 
discover-,-.  The  principal  work  was  done  in  the  years  1871,  1872,  and 
1S7;J.  during  which  period  there  was  taken  out  about  $50,001)  each  year, 
at  an  annual  cost  of  about  $30,000. 

The  Home-Stake  Company  is  at  work  on  Snow-Shoe  Gulch,  at  the 
head  of  Cedar.  This  companv  is  composed  of  Messrs.  Caphee,  Smith, 
Lynch  &  Kellv,  who  bought  up  the  whole  gulch  last  tail,  (l5i-t,)  to- 
gether with  the  water-privileges,  for  $1,000,  and  have  since  expended 
in  improvements  $1,000.  These  are  "  hydraulic"  diggings.  There  IS  a 
ilume  600  feet  long,  which  will  be  increased  in  length  200  teet  next  year. 
It  is  a  16-inch  ftnnie  with  P-iucli  grade.  There  is  water  for  about  three 
months  in  the  vear,  running  from  50  to  300  inches,  miners'  measurement. 
I) n rim*  Ihe  sn'miner  of  1S75  these  diggings  yielded,  with  nine  men  at 
work,  in  ten  weeks  the  gross  sum  of  $0,200,  and  netted  the  owners 
S4,(100.  The  proprietors  claim,  moreover,  that  hoi  ween  isJ.OOli  and 
s:;al00  was  lost  bv  robberies  of  the  sluices.  The  wages  paid  arc  *.>  per 
diem.  8-hour  shifts,  and  7  days  in  the  week.  The  company  boards  the 
men  iiL  !*';)  per  week.  There  is  no  feed  for  horses  at  Cedar  Creek,  but 
plenty  of  wood  and  water.  Water  for  mining  purposes  is  scarce  at  the 
head  of  the  guich  in  the  autumn. 
With  the  exception  of  the  few  claims  now  being  worked,  the  mines 

"  "'THssivr,  iun-fW-in  [!:■:■  tmik-ri'.-  of  (kins.  ni:i  for  mirjmM:s  •'■ ''- try -this,  in  t\u: 
rtai-iismii-ijrnLvulof  t!u>  "  pdY-cli;::i!iol.:;  Ji.  is  a  v3Si;f:  iij./iisunruu-in  ;  but,  a  :■:;■  toii- 
jecture  is  wrrect.  t!i<;  "  sol,  of  timings"  niiiy  |».rl::i^  1k;  unrly  ■w.:i.::d  .<>  [■(■,)ksc:M, 
o(!  cubic  y;mls  of  itinturiii)  removal,  'litis  wuiibl  milks  Uu  yi,:li.  sUiloii  a  vary  iiunu- 
BOinis  lml'liot  an  uit\mi~Jii<:h:t\  (mo.— R.  W".  E, 
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are  not  remunerative  on  account  of  the  cost  of  working,  the  depth  of 
the  ground,  and  the  want  of  drainage. 

Mne-Mih  Creel  is  situated  25  miles  nearly  due  west  from  the  town  of 
Massouln,  down  the  Missoula  River,  on  the  right:  bank- of  which  [tenters 
aw  a  tributary.  Tiie  diggings  are  about  27  miles  from  the  mouth  of  the 
creek.  The  creek  runs  first  from  west  to  east,  then  turns  and  empties 
into  tiie  Missoula,  which  rims  from  east  to  west.  The  gulch  is  heavilv 
umbered  ami  1ms  very  slight  fall;  but  the  diggings  are  shallow  and  tol- 
erably easy  to  drain,  prospect,  and  work.  About  2\  miles  of  the  gulch 
are  covered  by  patents,  liarretf  &  Co.  having  a  patent  for  J  (JO  acres  anil 
Dixon,  Nunc.  ^.  Co.  having  a  -patent  for  40  acres.  This  patented  "Toiim  I 
ranging  from  8  to  10  rods  in  width,  was  taken  up  in  the  fall  of  lST-t' 
'1  be  gulch  is  claimed  under  locations  for  5  miles  below  the  forks  of  the 
creek,  and  each  of  the  two  main  Corks  is  claimed  for  2  to  -i  miles  There 
are  also  several  short  side-gulches  claimed.  All  these  claims  :11V 
represented  by  annual  labor,  Barrett.  &  Go.  are  work-in"  their  ground' 
and  are  said  to  be  doing  well,  probably  taking  out  from  s,3  to  $G  per  day 
to  the  hand.  *  J 

Dixon,  Kime  &  Co.  have  just  commenced  to  open  their  ground 

The  two  mam  forks  of  Nine-Mile,  Creek  are  called,  respectively  Saint 
Louis  Golch  and  Eustash  Gulch. 

A  Frenchman,  who  owned  No.  19  on  Eustash,  recently  bought  out  the 
adjoining  claim  (No.  20)  for  $1 ,000,  and  now  owns  GOO  ieel  The  claims 
are  very  rich,  and  have  yielded  as  high  as  3100  per  day  to  the  hand. 
Une  day  during  the  week  commencing  August  111,  187.1,  ,'U  ounces  of 
dust  was  taken  out  of  No.  19.  This  dust  is  very  fine  in  I(ualitv.  seilin- 
al  liinn  a'.'MM  to  sJl.U,-,  currency  per  ounce.  During  the  same  month  a 
nugget  weighing  ..  ounces  was  taken  from  the  same  claim  In  this 
gulch  there  are  about  50  located  claims  of  300  feet  each. 

The  First  National  Bank  of  Missoula  bought  from  Nine-Mile  district 
during  the  week  commencing  August  16,  1ST5,  SO  ounces  of  gold-dust 
paying  from  $20.50  to  821.25  per  ounce. 

At  the  point,  where  Saint  Louis  Gulch  and  Eustash  Gulch  meet  and 
.ion.ii  ime-Mi.r  Greek  is  the  mining-camp  of  Montreal,  wilii  a  pop- 
ulation ot  about  forty  souls.  The  town  possessesmie  hold,  four  .-.alon^ 
one  store,  two  butcher-shops,  two  blacksmith  shops,  one  bakerv  and 
two  Chinese  wash-houses.  Wages  range  from  84.50  to  *5  per  dav  and 
board  costs  S3  per  week.  The  grass  is  not  good  at  the  upper  eiid'of  the 
gulch,  but  there  is  an  abundance  of  water  for  along  mining-season  and 
a  plentiful  supply  of  good  timber. 

Quartz  Gidcli  empties  into  the  Missoula  fliver,  on  the  left  bank  of  that 
Stream,  about  52  miles  west  of  the  town  of  Missoula.  This  is  a  heavilv- 
timbered  gulch,  with  deep  diggings  in  the  channel,  having  .-dbdit  lail 
and  being  consequently  very  difficult  to  prospect  or  work.  There  are 
two  districts  in  the  gulch,  called  the  upper  and  the  lower.  In  Mm  upper 
district  there  are  from  50  to  70  located  claims.  Claims  \os  15  ID  1  7 
18.  and  1.0,  above  discovery  in  this  district,  being  '■  bar-digging  "  wen- 
worked  in  1872  with  drifts  from  20  to  ,'50  feet  in'depth,  and'  yield  from 
•■?](>  to  912  jier  day  to  the  hand.  These  claims  were,  all  worked  out  in 
that  year,  with  the  exception  of  the  lower  portion  of  claim  No.  15  which 
was  worked  out  in  the  summer  of  1873,  paying  well.  Below  No.' 15  Hie 
ground  has  not  been  worked  out,  on  account  of  the  great  quantity  of 
water  to  be  removed  and  the  absence  of  fall  for  drainage.  Messrs 
J.oyee  &  Co.,  McManus,  and  otbersaru  running  a  drain-ditch  in  the  deep 
channel,  and  will  probably  commence  sluicing  this  fall. 

Messrs.  McGraw  &  Co.  have  been  prospecting  the  deep  channel  to  a 
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considerable  extent,  but  have,  I  believe,  never  reached  bed-rock:  in  the 
instiii  gulch.  While  working  on  So.  20  above  discovery,  iu  the  upper 
district,  (/lifting,)  and  miming  across  the  mouth  of  a  tributary  gulch,  in 
the  summer  of  187."),  they  struck  bed-rock,  mid,  according:  to  general 
rumor,  obtained  ns  much  as £225  to  the.  set  of  limbers,  Messrs.  William 
Losa  and  ..I  oe  Farrell,  who  had  been  prospecting  on  the  bar  for  two  years, 
have  now  drifted  on  the  deep  channel,  and  are  said  to  be  doing  well. 
Bartz  &  Co.,  on  No.  44,  in  the  same  (upper)  district,  are  also  reported 
to  be  prosperous.  There  arc  two  flume  companies  in  the  upper  and  one 
in  the  lower  district,  but  they  only  clean  up  twice  a  year,  and  nothing 
trustworthy  can  be  ascertained  as  to  the  result  of  their  labors.  It  is 
generally   supposed,  however,  thattbey  are  successful. 

Quartz  Gulch  was  discovered  in  the  fall  of  1870.  The  gold-dust  at 
the  mouth  is  "  flaky  "  and  coarse,  and  very  much  resembles  "  Nine-Mile" 
dust,  while  at  the  head  of  the  creek  it  is  "heavy,  well-washed,  round 
gold."  The  richest  ground  is  in  spots,  and  the  channel  is  deep  aud  hard 
to  work.  There  is  plenty  of  water  up  to  July,  and  afterward  water  is 
collected  in  reservoirs  in  sufficient  quantities  to  run  in  day-time  only. 
The  gold  assays,  amnding  to  returns  from  San  Francisco  mint,  $19. SI 
in  coin  iter  ounce.  The  diggings  in  Quartz  Gulch  probably  yield  from 
$20  to  $85  to  the  set  of  timbers,  the  lowest  figure  being  the  most  com- 
mon. Wages  are  $5  per  diem.  The  bar-diggings  have  been  thoroughly 
prospected!  hut  prospecting  lias  only  recently  been  begun  in  the  deep 
channel. 

Iu  1874,  Mr.  Uichotte,  a  Frenchman,  discovered  a  quartz-vein  showing 
considerable  free  gold,  but  has  not  yet  done  much  in  developing  it. 
The  vicinity  has  not  been  prosiiected  for  quartz,  but  pieces  of  quartz 
containing  free  gold  have  been  repeatedly  taken  out  of  the  placer-mines. 
Little  Bear  Creel  is  about  three  miles  below  Quartz  Gulch,  on  the  left 
bank  of  the  Missoula,  liiver.  It  heads  on  the  summit  of  the  ridge  be- 
tween Quartz  Gulch  aud  Trout  Creek.  This  gulch  has  been  worked 
since  the  spring  of  1870.  The  dust  is  .956  fine.  Messrs.  Foote,  Holtz, 
and  Qui  nn  are  the  principal  owners.  The  two  former,  who  recently 
purchased  half  the  interest  of  the  latter  for  8,7)30,  now  claim  C50  feet, 
and  are  working  with  results  reported  to  be  satisfactory. 

Trout  Vrmk  is  a  left-bank  tributary  of  the  Missoula  liiver,  about  54 
miles  west  of  the  town  of  Missoula.  The  mines  were  discovered  in 
August,  1873,  when  about  $2,000  were  taken  out  of  a  piece  of  ground 
30  by  SO  feet  on  the  surface,  and  from  1|  to  3  feet  iu  depth.  This  was 
done  by  Messrs.  Fox  &  Co.,  who  were  prospecting  on  a  point  where  the 
creek  makes  a  turn,  and  struck  bed  rock  on  the  edge  of  the  gulch. 
Bed-rock,  however,  lias  not  yet  been  struck  in  the  deep  channel  of  the 
creek.  The  mines  are  deep,  the  fall  is  slight,  and  it  is  very  difficult 
ground  to  drain.  This  makes  prospecting  difficult  and  expensive;  still  a 
large  amount  of  work  is  in  progress.  Lewis  &  Co.  are  prospecting  and 
running  a  drain  halt  a  mile  in  length.  They  have  sunk  30  feet,  but  have 
not  yet  struck  bed-rock. 

Iu  1S73,  Cave,  Lodus  &  Co.  ran  a  drain  400  feet  long  on  claims  17 
and  18  below  discovery,  and  attempted  to  raise  the  water  by  "  China'' 
pumps.  After  getting  down  20  feet  they  were  overcome  by  the  water, 
and  failed  to  reach  bed-rock.  In  the  same  year  Davis  &  Co.  undertook 
to  run  a  drain.  They  struck  the  rim-rock,  and  got  good  prospects,  but 
could  not  reach  bed-rock  in  the  channel- 
Mr.  David  Thompson  also  undertook  to  run  a  drain  on  claim  No.  9 
below  discovery.  He  has  not  reached  bed-rock,  but  is  continuing  work, 
though  obliged  to  stop  occasionally  for  want  of  means,  and  will  go  to 
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work  again  in  the  fall.  The  principal  tributaries  of  Trout  Creek  are 
Freeze-out,  sis  miles  from  the  head  of  the  gulch,  on  the  left-hand  bank : 
Deep  Creek,  three  miles  below  Freeze-out,  on  the  same  bank ;  and  Wind- 
fall, quarter  of  a  mile  below  Deep  Creek,  on  ibo  right-hand  bank. 

Of  these.  Windfall  is  giving  the  most  favorable  results  to  prospecting 
and  mining  operations.  The  two  other  gulches  are  worked,  and  yield 
small  wages. 

These  comprise  the  principal  miues  now  known  in  Missoula  County. 
There  are  also  some  Chinamen  working  on  a  bar  toward  the  head  of 
Bitter  Hoot  Biver,  where  they  earn  small  wages  (from  8-1  to  65  per  (lav 
to  the  haud)  for  a  very  short  time  in  the  spring.  It  is  said  by  many  old 
residents,  especially  those  who  accompanied  (Governor  Ashley  in  his 
journey  through  this  comity,  that  rich  silver-ledges  exist  in  the  north- 
west corner  of  the  county.  Certainly  some  very  good  specimens  are 
shown  as  coming  from  that  region. 

Mr.  Alviu  Lent,  of  Wells,  Fargo  &  Co.,  gives  the  following  as  the 
shipments  ol  gold-dust  bv  express  from  the  Missoula  oliice  during  the 
years  1873, 1874,  and  1875 : 
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Mr.  Lent  estimates  that  20  per  cent,  may  be  added  to  these  amounts 
for  the  "gold-dust "  that  is  taken  out  of  the  county  by  private  hands,  or 
forwarded  through  the  mails. 

The  quality  of  the  dust  from  different  camps  in  the  county,  and  the 
price  paid  iu  August  by  the  Missoula  National  Bank,  is  found  in  the 
following  list: 


Name  of  camp.      ■                                            MgnKflSJ5.An      Fineness. 

'S3I  00  1                .901 
20  Tfl                   .  950 

90  75  to  HI  CO  '.  950  to.  97(1 

1 

There  is  every  reason  to  believe  that  Missoula  County  possesses  her 
share  of  mineral  wealth,  but  many  circumstances  have  stood  iu  the  way 
of  the  development  of  her  mines,  and  the  county  to  day  remains  almost 
unexplored. 
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CHAPTER  VI. 


UTAH. 


This  Territory  was  visited  bv  my  deputy,  Mr.  A.  Eilors,  in  the  sum- 
mer and  fall,  and  still  later  by  Mr.  T.  F.  Van  Wagenen,  who  lias  fur- 
nished me  with  the  Incest  accounts  up  to  the  end  of  the  year. 

The  estimate  of  the  bullion- product  of  the  Territory  lias  been  arrived 
at  from  detailed  data  as  to  shipments  of  the  railroads  and  of  Wells, 
Fargo  &  Oo.'s  express,  kindly  furnished  me  at  tho  end  of  the  year  by 
Mr.  G.  Billing,  the  proprietor  of  one  of  the  largest  smelting- works  in 
the  Territory,  and  from  the  values  of  ores  and  base  bullion,  ascertained 
through  the" principal  ore  and  bullion  buyers  of  Salt  Lake  City,  Messrs. 
Hanauer  and  A.  von  Weise. 

The  descriptive  text  as  to  the  condition  of  tho  mining  industry  in 
Utah  has  been  furnished  by  Mr.  Theo.  F.  Van  Wageneu,  my  deputy, 
Mr.  A.  Eilers,  and  so.vo.ral  other  professional  gentlemen  residing  in  Utah. 

The  product  of  gold  and  silver  in  1875  was  as  follows : 

Curreuov.  Coin. 

(Gold  116.) 
Silver  in  284  tons  of  copper-ore,  at  30 

ounces  per  ton,  at  30  cents  currency  . .  $-,  oViG  00  $2.  lo9  S3 
Gold  and  silver  in  Hi.lWO  tons  argentifer- 
ous lend,  at  ?•  I  75  currency  nor  ton 2,8.-/7.  7.T0  ui)     2,111,  70S  7.i 

Silver  bars *6ii7,  763  00         533,  909  73 

Silver,  value  in  1,312  tons  of  lead-ore,  12 

ounces  per  ton,  at  812.(10  currency....  54,331  20  45,009  G9 

Silver,  value  in  1,<J00  tons  of  lead  ore,  100 

ounces  per  ton,  at  8110  currency 110,1)00  00  02,  0.10  00 

Gold-dmr  by  express 143,680  00         *:».  8 )D 

Gold-dust  by  other  conveyances H,  363  00  %1, 160  00 

Total  gold  and  silver 3,  710, 454  20    3, 137, 687  SO 

This  amount  can  be  separated  into  gold  and  silver,  as  follows: 

Gold  in  base  bullion 8138,  805  00 

Golddust 42,960  00 

__ $181,  705  00 

Silver  in  base  bullion 2, 233, 0:;3  'i  ;> 

Silver  from  all  oilier  sources -  -  722,  830  24 

2,955,922  99 


Total  gold  and  silver 3, 137, 0S7  99 

To  this  may  be  added  the  values  produced  in  the  Territory  in  lead 
and  copper : 

*  Amounts  oliiiiiii.'il  fro-:!  Salt  L-iike  oilier  of  Vvdls,  1'nr^i  (Jo.  l>y  Mr.  ]Ji!Iitipr- 
T  Amounts  iKiMisJii-'l  in  January,  ISTti,   hyMr.  Valcntiiii!,  su [li'tiTitcrnli-nt  nl.   Wdls, 
Fargo  &  Co. 'a  Espvesa.     T!>f;y  v;<:io  i*i  vr.n  by  Mm  as  coin. 
t  Piri-imoted 
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Currency.  Coin, 

Lead,  16,330  tons,  at  $75  currency 81,224,750  00  $1,034,913  75 

Lead,  value  iu  4,312  tons  of  ore,  55  per 
cent.,  at  $12.50 53,900  00  45,645  50 

Total    1?  27S,  650  00  1,  0S0,  459  25 

Copper,  28-i  tons  copper- ore,  20  per  cent., 

$1.15  per  unit,  $23  per  ton 0, 532  00  5, 519  54 

Copper,  349  tons  black  copper,  at  $100. .  34, 900  00  20,  -190  50 

Total 41,432  00  35,010  01 

EEC  APIT  DLATION. 

Gold $1  SI ,  Ttio  00 

Silver 2,055,1122  09 

Lead 1,  080. 459  25 

Copper 35, 010  04 

Total  metals 4,253,157  2S 

By  comparing  these  figures  with  those  of  former  years  in  previous 

reports,  it  will  be  .seen  flint  there  has  been  ;t  considerable  decrease  in 
1875. 

The  cause  of  this  large  decrease  is  found  in  the  depressed  condition 
of  the  smelting  business  during  the.  first  half  of  the  year.  Tbe  prices 
for  ore  had  been  carried  up  in  1874  to  a  point  which  almost  precluded 
any  profit  to  home  smelters,  and  as  a  consequence  most  of  the  works 
had  shut  down.  This  practically  forbade  the  working  of  many  of  the 
mines,  the  ores  of  which  would  not  bear  transportation  for  long  dis- 
tances, but  which,  nevertheless,  bad  yielded  quite  a  large  proportion  of 
tbe  annual  production. 

About  May,  1875,  however,  the  condition  of  tbe  ore-market  bad  im- 
proved greatly,  so  that  Mr.  Billing,  of  the  Germania  Works,  first  ven- 
tured to  begin  smelting.  His  example  was  soon  followed  by  tbe  Saturn 
Works,  and  at  the  close  of  the  year  eleven  furnaces  were  in  operation. 
and  the  ore-supply  was  as  good  as  ever  before,  if  not  better.  Tbe  rul- 
ing prices,  though  pretty  well  advanced,  were  not  too  high  to  leave  a 
small  margin  of  profit,  and  the  custom-works  appeared  to  be  satisfied, 
on  the  whole,  with  the  condition  of  things.  A  very  important  advance 
in  tbe  industry  during  this  year  was  the  Successful  introduction,  in  the 
fall,  of  Utah  coke  in  the  furnaces.  Heretofore  that  class  of  fuel  has 
been  the  most  expensive  item  in  smelting,  costing  from  $30  to  $35  per 
ton  delivered,  with  all  the  disadvantages  of  purchasing  at  a  great  dis- 
tance, (in  Indiana  or  Pennsylvania.)  In  August  the  "first  car-load  of 
Wan  Pete  coke  was  delivered  to  the  Gennauia-  Works,  and,  on  trial,  was 
found  to  answer  very  well,  though  not  as  suitable  as  tbe  Council. sville 
coke.  The  manufacturers  (the  Fairview  Coal  and  Coke  Company)  found 
themselves  immediately  in  receipt  of  many  more  orders  than  they  could 
Jill,  owing  to  (he  i'aet  that  the  coal-beds  were  4-0  miles  from  (he  terminus 
of  the  Utah  Southern  Railroad,  by  a  wagon-road  not  of  the  best  quality. 
Late  in  the  year  the  company  was  selling  all  it  could  bring  to  market  at 
$28  per  ton,  a  figure  which  insured  a  handsome  profit.  It  was  the  inten- 
tion to  construct  either  a  tram-road  or  a  better  wagon-road  born  the  Tail- 
road  terminus  early  in  the  spring  ol'  187(1,  and  it  was  expected  (hat  coke 
could  be  delivered  at  Sandy  or  Salt  Lake  for  not  over  $20  per  ton.    The 
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samples  first  brought  up  to  the  city  had  the  appearance  of  an  excellent 

material,  being  ch-an.  resonant,  and  sufficiently  firm  to  bear  the  burden 
of  a  lead-furnace.  There  seems  to  be  no  reason  to  doubt  that  the 
San  Pete  coal  will  make  a  very  good  coke;  and  this  fact  may  be  expected 
to  stimulate  experiments  with  many  of  the  other  coal-deposits  of  the 
'IVrrirorv,  some  of  which  produce  an  equally  promising  fuel. 

Fully  75  per  cent,  of  the  product  of  metals  in  Utah  comes  from  Par- 
lev's  Park,  lank-  Cottonwood,  Bingham,  and  Ophir  districts.  lu  Camp 
Floyd,  Tin  tic,  Star,  Beaver,  San  Francisco,  and  the  numerous  other 
southern  districts  a  large  amount  of  work  has  been  done,  but  it  has 
been  mostly  in  the  wav  of  prospecting  or  developing.  (J real,  <pi;mi  mes 
or  ore  are  already  in  sight  in  the  mines  of  Southern  Utah;  but  as  it  is, 
as  a  rule,  of  low 'grade,  no  verv  large  production  can  be  expected  untd 
railroad  transportation  is  available.  •'Milling-ore,-'  which  can  be  reduced 
bv  amalgamation  to  nearly  pure  silver  in  the  neighborhood  of  the  mines, 
is  not  abundant  in  this  Territory  at  present,  and  the  bulkier  product 
obtained  by  smelling  even  rich  argentiferous  lead-ores  can  scarcely  bear 
the  oust  of'  wagon  transportation  over  long  distances. 

The  following  reduction  works  have  been  in  operation  during  the 
whole  or  part  of  the  year; 

Germania  Works,  2  furnaces';*  Jordan  and  Galena.  2  luriiaees;  flag- 
staff Works  -  furnaces;  Saturn  Works,  2  furnaces;  Waterman  Works, 
2  furnaces;  Chicago  Works,  3  furnaces  ;  MeHenry  Mill,  Parley's  Park  ; 
Pioneer  and  Enterprise  Mills,  Ophir  district;  Sew  Jersey  Arrastras, 
Ophir  district;  Fairview  Mill,  Ophir  district. 

Several  of  the  more  important  smelting- works  have  been  described 
in  former  reports.  In  the  present  report  I  give,  as  a  representative 
case,  the  account  of  the  Jordan  and  Galena  Works  and  their  operations 
for  the  year,  for  which  I  am  chiefly  indebted  to  Mr.  G.  P.  Lock  wood. 

These  works  have  two  reveiberutorv  roasling-furuaces,  built  on  a  plan. 
which  may  he  called  a  cross  between  the  English  smelting  and  the  old 
German  roasting  furnace.  They  are  considered  too  short,  and  too  high 
between  arch  and  bottom,  to  be  perfectly  adapted  to  the  work  here  re- 
quired of  them.  There  arc,- in  addition,  live  elliptical  shaft- furnaces, 
OU  bv  30  inches  in  interior  dimensions,  111  feet  0  inches  from  tuyeres  to 
feed-door,  11  inches  from  tuyeres  to  stag-tap,  and  21  inches  from  tap  to 
sole.  A  sixth  furnace  is  octagonal,  42  inches  in  diameter,  12  teet  H 
inches  in  height,  and  like  the,  rest  in  other  dimensions.  All  are  run  with 
closed  fronts,  and  have  water-jackets,  extending  14  inches  below  and  2 
feet  C  inches  above  the  tuyeres.  Above  the  water-jackets  the  stack 
rests  on  pillars,  like  a  Pilz  furnace.  The  jackets  arc  of  riveted  boiler- 
plate, giving  an  inner  annular  space  8  inches  across,  "which  is  closed  at 
the  i op  bv  a  plate  riveted  on.  The  water  is  fed  into  the  jackets  1  inch 
hciow  the  top,  and  the  discharge-pipe  is  in  the  top  and  rises  1  inch  be- 
fore turning.  This  keeps  the  jacket  constantly  full  and  prevents  the 
accumulation  of  steam.  The  jackets  are  scpara.ie  segments,  held  in 
place  bv  a  strip  of  thin  band-iron.  When  the  furnace  is  run  down,  and 
lias  to  be  cleaned,  this  band  is  loosened,  and  the  front  jacket  is  taken 
out.    This  arrangement  is  unsurpassed  for  convenience. 

There  are  two  engines,  of  25  and  35  horse-power,  respectively,  four 
Mackenzie  blowers,  a  sampling-mill  for  ores  sent  for  sale,  and  a  water- 

'I  do  not  vouch  for  the  correctness  of  l!iis  alaUment  as  to  tlso  tmiiuIjb-  of  i'u  minis, 
rot  "kr.mvirt'  by  v.biC  i-;i!e  they  liiive  been  ('(united.  Tim  Jordan  and  Galena  Works, 
i'nr  I'vanipU-Jniv^  imU:;.-d  l.m!  tw,  roast  m;;  [I'verbi'vatoriis,  but.  i\n-\  iiavo  ulwisix  slmLt- 
i'luniucos. — R.  W.  IE. 
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ditch  9£  miles  long,  capable  when  in  use  of  furnishing  250  horse-power, 
but  now  out  of  repair. 

All  the  matter  produced  is  saved  and  put  again  through  the  furnaces 
until  it  becomes  rich  enough  in  copper  to  be  marketable.  The  cost  of 
roasting  matter  and  galena  is  about  $2  per  ton  for  labor,  and  the  same 
amount  for  fuel.  The  works  were  running  but  seven  mouths  during 
the  year,  and  treated  abaut  7,350  tons  of  ore,  as  is  shown  by  the  sub- 
joined table. 


Ores,  4~e.,  consumed  at  the  Jordan  and  Galei 

a  SmdUnt)-  SViirks,  Utah,  (hiring  ike  ijc.m-  ls?5. 
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The  bullion  product  of  the  ■works  was  as  follows: 
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The  idleness  of  the  works  from  March  to  September  was  due  to  the 
closing  up  of  the  business  and  its  reorganization  under  a  new  company. 
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Much  less  ore  is  now  shipped  from  Utah  than  in  former  years,  partly 
on  account  of  the  improvements  in  home  sniolung-vorr.s.  ami  parti) 
bro.insni  ho  business  of  smelling  in  Chicago  has  not  beeu  found  very 
profitable.  Still  a  large  proportion  of  the  high  grades  goes  eastward. 
The  two  sampling-worts  of  Oliver  Durant  and  Scott  &  Anderson 
sampled  and  sold  in  1875  nearly  30,000  tons  oi  ore  and  7,000  tons  of 
L,a  J  bullion.  Of  the  lirst  item  all  but  a  little  over  o.OOO  Ions  was  sent 
to  smelt  s'.-wori.s  in  Utah,  the  remainder  beinif  snipped  east. 

h,  round  numbers.  I  liml  the  production  of  the  Territory  to  have  been 
derived  from  the  various  districts  in  about  the  following  proportion : 

Big  and  Little  Cottonwood  and  American  Fork «1, 140, 000 

Bingham si-.'o'm 

Opliir.  IK ast  and  Dry  Canons) i"u7  u, n 

Parley's  Park "">" 

Southern  Otah om,«« 

3,710,454 

This  amount  has  been  produced  from  a  total  of  nearly  150,000  tons  of 

ore.  showing  the  average  value  of  the  ore  to  the  sine  Iter  and  null-man  to 

have  been  iu  the  neighborhood  of  $24.75  per  ton.    The  assay-value  was 

larger  by  about  25  per  cent.  .        .        . 

Little  Cottonwood  district.-^  very  large  number  of  mines  m  taisr. n 

have  been  worked  uninterruptedly  during  the  year,  and  liierosu.ts  one 
been,  as  a  whole,  eitremely  satisfactory.  As  shafts  and  inclines  !„„,■ 
been  sunk  deeper  ou  Emma  Hill,  and  connecting-levels  driven  between 
the  largo  claims,  every  development  points  to  the  epnelusn.n  that  there 
is  at  least  one  large  ore-bearing  zone  crossing  the  hill  diagonal  y.  Mot 
improbably,  several  parallel  zones  exist.  On  the  large  vein  "are  the 
Enima,  North  Star,  Vallejo,  South  Star,  Flagstaff,  and  probably  the 
Heed  and  Benson.'  What  are  known  as  the  Grizzly  Flat  mines  of 
which  the  Davenport  is  the  most  important,  belong,  doubt  ess,  to  an- 
other belt,  not  as  yet  so  fully  explored  as  the  first.  Toe  hill  on  the 
south  side  of  Alt.,  on  which  is  the  Iris  tunnel,  has  been  prospected  con. 
siderably  during  the  year,  with  good  results.  Below  Alta,  for  a  distance 
of  three  miles  and  on  both  sides  of  the  eafion,  numerous  outcrops  have 
been  found,  but  the  ores  here  appear  to  be  more  appropriate  for  milling 
than  smelting,  as  they  do  not  contain  so  high  a  percentage  of  lead  as 
tin-  ores  nearer  Ihe  head  of  the  canon.  As  they  are  also  of  rather  low 
»rade  in  silver,  there  has  not  been  so  much  encouragement  to  mining 
here,  since  there  is  no  amalgamation-mill  in  the  immediate  vicimty. 

Ml  a  fit  v  is  now  connected  with  the  valley  by  railroads  The  W  asatth 
and  .Toida'u  Valid  Koad  (steam)  ojttends  about  six  miles  up  into  the 
Son  From  that  point  a  single-track  mule  tram. way  has  been  bmlt 
to  ,ue  ihuuia  Mine.  All  but  the  last  four  miles  have  been  inclosed  in 
sheds  and  during  1876  the  rest  will  be  covered.  1  mights  to  oanilj  ale 
reduced  »2.»0  per  ton,  and  as  the  production  of  the  camp  is  not  less 
than  CO  000  tons,  this  reduction  represents  a  saving  to  the  producers 
which  is  itself  enough  for  a  reasonable  profit  on  a  number  of  mining 


s  been  noticed  by  smelters  in  the  valley  that  the  percentage  of 

lead  in  the  ore  is  not  as  large  as  formerly,  and  that  the  percentage  of 

on  is  slightly  greater.    It  would  be  hasty  to  conclude  Horn    bis  (as 

some  have  don?)  that  the  character  of  the  ore  on  Emma  mil  (from 

which  place  most  of  the  product  is  obtained)  is  changing  as  depth  is 
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gained,  though  this  is  perhaps  not  unlikely  to  occur.  But  the  fact  prob- 
ably is  that  much  more  low-grade  ore  was  shipped  last  year  than  pre- 
viously, and  a  good  deal  of  this  has  been  milling-ore. 

So  far  as  an  intelligent  understanding  of  the  geology  of  Emma  Hill 
is  concerned,  the  developments  made  in  the  Bay  City  tunnel  late  in  the 
year  are  the  most  important  of  the  years  operations.  The  company 
running  this  tuunel  had  driven  it  1,400  feet  without  encountering  any 
large  or  promising  bodies  of  ore  until  late  in  December,  when,  accord- 
ing to  surveys  almost,  directly  underneath  the  workings  of  the  North 
Star  and  of  the  Emma  Mines,  a  large  body  of  ore  is  reported  to  have 
been  struck.  It  seems  quite  probable  that  this  is  a  continuation  of  tho 
ore-eliannel  above,  and  the-  circumstance  affords  great  encouragement- 
to  those  who  had  become  skeptical  of  the  permanence  of  the  deposit-; 
in  Little  Cottonwood.  The  head  of  the  tunnel  is  fullv  1.200  feet  (meas- 
ured on  the  dip  of  the  rock)  beneath  the  surface,  and  the  general  Hiar- 
acter  of  the  country-rock  remains  substantially  the  same  as  it  was  at  and 
near  the  surface.  It  is  the  intention  of  this  company  to  prosecute  work 
until  the  mountain  shall  have  been  bored  through,  and  I !ig Cottonwood 
Canon  reached.  It  is  believed  that  Other  ore-channels  exist  beyond 
those  of  the  Emma. 

The  Emma  has  remained  idle  the  entire  year.  There  are  many  among 
the  miners  and  residents  who  confidently  assert  the  abundance  of  oro 
in  the  mine,  which  can  be  taken  out  with  great;  profit  under  good  mau- 
agement.  T he  unfortunate  troubles  iuto  which  the  mine  has  fallen  do 
not  give  promise  of  any  immediate  resumption  of  work.  In  the  winter 
of  1874-'75  a  portion  of  the -ore  house  and  concentration-works  was 
carried  away  by  a  snow-slide,  and  it  will  now  require  a  considerable 
outlay  l.o  put  the  surface  plant  in  working  order. 

The  North  Star  and  Bruno  was  sold  late  in  the  year  for  8100,000 
to  a  Chicago  company.  Since  that  time  it  has  been  producing  on  an  aver- 
age about  10  tons  daily  of  very  good  ore,  and  during  the  coming  year  it 
will  probably  become  one  of  the  largest  producing  mines  in  the'  district.. 
The  ore  is  of  average  grade,  and  occurs  in  large  bodies. 

The  Flagstaff  at  the  close  of  the  year  had  been  sunk  to  a  depth  of 
4.10  feet  below  the  tunnel.  A  fine  set  of  hoisting  and  [lumping  ma- 
chinery has  been  erected,  at  a  cost  of  about  630,000,  which  is  operated 
by  compressed  air.  The  engines  for  compressmg  the  air  are  located  at 
the  bottom  of  the  hill,  and  the  power  is  conveyed  to  the  mine  rlu-ou^Ji  a 
'U-ineh  condueti ng-pipe,  at  a  pressure  of  00  pounds  to  the  inch.  This 
pipe  is  2,000  feet  long  and  leads  to  a  storing  tank  at  the  mine  4  by  10 
feet  in  size.  The  hoisting-engines  are  double,  10-inch  cylinders,  12-inch 
stroke,  with  a  6-foot  reel,  around  which  is  wound  the  2puch  cable.  The 
latter  has  a  tension  of  35  tons,  and  the  engines  have  a" Rapacity  of  rais- 
ing 25  tons  an  hour  from  present  depth.  The  tanks  and  pipes  are  capa- 
ble of  holding  371  cubic  feet  of  air.  The  exhaust  is  emptied  at  the  bot- 
tom of  the  mine,  thus  affording  excellent  ventilation.  As  this  mine,  in 
common  with  many  others  in  the  vicinity,  is  involved  in  litigation,' no 
official  statement  of  its  product  during  the  year  is  available.  I  believe 
it  has  been  about  $350,000. 

The  South  Star  and  Titus  Mine  is  one  of  the  most  extensively  worked 
claims  on  the  hill.  Its  underground  workings  are  a  labyrinth  of  tor- 
tuous drifts  and  chambers,  slopes,  winzes,  and  shafts,  the  equal  of  which 
can  only  be  found  (if  at  all)  in  some  others  on  the  same  hill. 

Iu  the  Vallejo  Mine  the  incline  was  630  feet  from  the  surface  at  the 
close  of  the  year.  The  mine  has  produced  quite  steadily,  although  not 
largely.    A  good  deal  of  prospecting  has  been  necessary.    The  wire 
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tram  way  has  worked  ad  mini  lily,  even  in  the  deepest  snows.  A  portion 
of  it,  however,  was  slightly  damaged  in  a  slide  last  winter. 

The  Heed  &  Benson  lias  been  worked  under  lease  mostly,  and  has  pro- 
duced a  fair  quantity  of  ore. 

The  Golconda,  which  was  discovered  in  June,  developed  from  the  start 
a  fine  body  of  ore,  and  paid,  from  the  beginning,  every  expense  con- 
nected with  mining.  It  lias  been  opened  by  about  2()i)  feet  of  levels, 
and  showed  at  the  close  of  the  year  large  quantities  of  reserves. 

The  group  of  mines  which  includes  the  Prince  of  Wales,  Wellington, 
and  several  others,  has  been  consolidated  under  one  company,  controlled 
by  the  Walker  Brothers,  of  Salt  Lake.  The  deposit  seems  to  be  a 
stratum,  is  very  regular  in  its  dip  and  width,  and  carries  richer  ore  than 
the  minority  of  mines  in  the  caiiou.  Throughout  the  year  from  70  to 
125  men  have  been  steadily  employed,  and  a  large  amount  of  ore  has 
been  extracted.  A  fine  set  of  hoisting-machinery  has  been  erected,  at  a 
cost  of  8>;<»,n(l(l.  steam-power  is  used,  the  necessary  water  for  the  boilers 
being  forced  up  from  the  gulch,  nearly  a  mile  off,  through  2-inch  iron 
pipes.  An  underground  tram-way,  l,.SO<Meet  in  length,  has  been  laid,  on 
which  the  ore  is  carried  to  a  point  down  the  slope  of  the  lull  and  beyond 
the  reach  of  the  heavy  snow-slides,  that  have  during  former  winters  so 
seriously  impeded  shipments.  At  the  close  of  the  year  the  mine  was 
shipping  about  18  tons  daily. 

The  Davenport,  which,  so  far  as  reputation  is  concerned,  is  the  most 
important  mine  in  the  vicinity  of  Grizzly  Flat,  has  been  idle  nearly 
throughout  the  year.  In  its  vicinity  the  Dexter,  King  of  the  West, 
"\  underbill,  Darlington,  Olive,  Regulator,  Imperial,  Evergreen,  and  a 
number  of  other  claims  have  been  worked  with  encouraging  results,  and 
some  ore  has  been  shipped.  About  1,000  feet  of  shafting  and  drifting 
will  represent  Hie  amount  of  work  done. 

The.  Emerald  Company  struck  a  large  body  of  ore  in  the  Iris  tunnel 
early  in  the  year,  and  immediately  began  the  erection  of  a  surface  tram- 
way from  the  mouth  of  the  tunnel  to  the  foot  of  the  hill.  It  is  1.000 
feet  in  length,  well  laid,  and  railed  with  T-iron. 

The  Equitable,  tunnel  is  reported  to  have  encountered  good  ore  during 
the  fall,  but,  so  far  as  I  can  ascertain,  none  has  been  shipped. 

Of  the  new  discoveries  the  most  important  are  the  Swansea.  Golconda. 
North  Star,  Gladiator,  and  Kinney. 

American  Fork  /!iitnct,—V,ut  little  work  was  done  in  this  canon  dur- 
ing the  year.  The  Miller  smelter,  upon  which  the  miners  depended 
largely  for  the  reduction  of  their  ore,  has  been  idle  through  the  entire 
year,  and  though  several  times  there  were  reports  that  it  was  to  be 
re-opened,  that  much  looked-lbr  event  lias  not  yet  occurred.  Neverthe- 
less, a  lair  amount  of  ore  has  been  shipped  to -Sandy  and  elsewhere.  The 
mines  producing  most  have  been  the  Wild  .Dutchman  and  Sunday. 
Occasional  lots  of  ore  have  been  shipped  from  the  Miller  and  others, 
but  it  has  been  the  work  of  prospectors  or  transient  leasers. 

The  condition  of  the  mines  at.  the  close  of  tin1  year  was,  therefore,  not 
very  different  from  their  condition  in  December,  1874.  The  following 
data  represent  the  state  in  which  they  were  found  by  Mr.  Van  Wageuen  : 
The  Miller  Mine  is  opened  by  about  2,500  feet  of  tunnel- work,  cutting 
Ihe  deposit  at  six  different,  points  on  tiie  hill.  The  underground  work- 
ings are  a.  complicated  combination  of  shafts,  inclines,  levels,  and  stopes, 
which  cannot  he  clearly  described  in  words.  A  considerable  quantity  of 
ore  is  exposed,  "worth,  perhaps,  $:',<)  to  $;~>0  per  ton. 

The  Pittsburgh  Mine  has  been  developed  by  about  2,000  feet  of  shafts 
and  levels,  and  an  immense  body  of  low-grade  ore  has  been  exposed. 
18  M 
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Although  capable  of  yielding  from  50  to  100  tons  per  day,  it  is  un- 
worked,  probably  on  account,  of  the  low  grade  of  its  ores,  which  cannot 
be  pvofitiihl.v  shipped  out  of  the  district. 

The  Wild  Dutchman  is  now  reached  through  a  tunnel  320  feet  in 
length.  It  is  developed  pretty  thoroughly  by  several  thousand  feet  of 
voi  kings,  and  has  produced  steadily  throughout  the  year. 

The  Sunday  Mine  is  a  vein  in  quartzite,  carrying  ore  ricli  in  gold.  The 
mine  was  worked  for  some  time  before  the  hue  valueof  the  ore  was  dis- 
covered. This  did  not  occur  till  late  in  the  year,  and  subsequently  a 
small  lot  of  about  15  tons  was- shipped  to  Sandy,  which  yielded  over 
S500  per  tun.  From  reports  received  subsequent  to  Mr.  Van  Wagenen's 
visit,  I  judge  that  the  lot  referred  to  must  have  been  rather  an  acci- 
dental bonanza  in  the  vein,  for  the  second  shipment  was  as  great  a  sur- 
prise to  the  owners  as  the  first,  but,  unfortunately,  in  the  opposite,  sense. 

Among  the  other  numerous  mines  of  this  canon,  which  are  in  a  prom- 
ising condition,  mention  may  be  made  of  the  Live  Yankee,  lioessler, 
Bredeiueyer  So.  2,  Silver  Dipper,  Wyoming,  Caribou,  Southern  Spy, 
Comet,  and  Bullion. 

l'arle.y'ft  Parle  district.— Tthe  Ontario  is  the  only  mine  of  note  on  which, 
work  has  been  prosecnted  during  the  year.  There  have  been  numerous 
prospects  in  the  vicinity,  but  none,  as  yet,  have  attained  great  promi- 
nence. Among  them  maybe  mentioned  the  California  Central,  Bullion, 
Flagsiaff,  Walker  &  Webster,  Pioneer,  McIIeury,  Switzerland,  lron- 
IJoise,  General  Washington,  Haw  1; eye,  lianiel  O'Connell,  Mountain  Top, 
Great  American,  Fiilon,  and  Pirate.  From  most  of  these  ore  has  been 
taken  and  shipped  during  t  he; year,  and  some  have  produced  considerably. 
Their  production  has,  however,  been  intermittent. 

The  shaft  on  the  Ontario  Mine  has  been  sunk  to  400  feet,  and  the 
ground  explored  on  either  side  for  a  distance  of  300  and  51)0  feet.  The 
vein  is  a  contact  one,  having  quartzite  for  the  foot-wall  and  porphyry 
for  the  hanging.  It  has  an  average  width  of  2  feet,  with  an  ore-seam 
that  las  so  far  shown  great  regularity.  It  carries  little  or  no  galena,  ami 
is  a  true  milling-ore.  The  mineral  is  treated  in  the  McHeiiry  Mill  by 
amalgamation.  The  mill  went  into  operation  in  June,  and  has  been 
producing  steadily  since,  having  a  capacity  of  '20  tons  per  day. 

The  extensive  developments  on  the  mine  have  shown  it  to  be  a  vein 
of  great  promise.  The  explorations  of  the  year  have  gone  far  in  ad- 
vance of  the  production,  while  the  hitter  has  been  much  greater  than  are 
the  company's  milling  facilities.  As  a  consequence,  if  is  estimated  that 
from  6">;;0,000  io  ¥1,1! 011,000  of  reserves  are  in  sight,  and  the  owners  of 
the  mine  are  expecting  to  lease  and  pat  in  operation  the  Marsac  Mill, 
which  will  exactly  doable  the  reducing  capacity.  As  the  valuable  char- 
acter of  this  vein  has  been  shown,  there  has  of  com  se  been  much  search 
after  its  extensions,  and  it  is  thought  that  these  have  been  found  in  the 
Hawkey  e  aud  Irish -American. 

Although  the  MoHenry  Miue  has  never  yet  been  profitably  productive, 
the  company  owning  it  proposes  Io  explore  it  stilt  farther,  and  are  san- 
guine of  ultimate  success.  Not  less  than  $300,000  has  been  expended 
on  the  mine  and  mill.     The  latter  is  employed  in  treating  Ontario  ore. 

The  Hawkeys  has  been  developed  to  a  depth  of  05  feet,  aud  opened 
by  a  140-foot  funnel. 

The  Switzerland  has  a  shaft  blO  feet,  deep,  with  good  ore  at  the  bot- 
tom.    This  vein  is  also  cut  b\r  a  tunnel  175  feet  long. 

The  General  Washington  shows  a  good  vein  of  ore  of  fair  grade.  A 
tunnel  is  being  run  than  will  cut  the  vein  350  feet  below  the-suxface. 
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The  Great  American  has  reached  a  depth  of  (JO  feet,  and  is  quite  prom- 
ising.' ',..-■ 

The  Walker  &  Webster  has  produced  st'caiO'ly during  tlic  year,  ship- 
ping its  ore,  which  is  suitable  for  smelting,  to .Lfco.l  :rali  Sampling  Works. 

Two  tunnels,  the  Washington  and  the  iJftiailifcfota.,  are  tutting  under 
the  mountains  of  this  district.  The  former,  which  is  siluated  a  mile 
west  of  the  Ontario,  cut  a  very  promising  yfcin  during  December,  on 
which  work  will  be  immediately  commenced.  The.  latter,  which  is  some- 
thin"  over  500  feet  long,  Ji&Sjji.  iter  passmgraofoss  three'  veins  of  minor 
importance  and  size,  intersected  »  crevice  about/ 10  feet'  in  width,  wldch 
carries  a  good  body  of  ore.  This  pnrpwty  is  owned  by  Dr.  Keed,  oi 
Wyoming,  and  promises  belter  results  than  niftta  enterprises  of  a  similar 
nature. 

This  district  is  under  much -disadvantage  in  having  no  smelting- works. 
There  is  apparently  an  abundance- of  galena -ores,  carrying  from  15  To 
50  ounces  in  silver  per  ton,  in  the  claims  of  the -southern  and  south- 
western part  of  the  camp,  which  will  not  now  pay  for  treatment  if  the 
ore  must,  be  transported  to  Halt  Lake,  but-  winch  can  be  made  quite  prov- 
able if  treated  in  the  vicinity.  Several  parties  are  considering'  the"  erec- 
tion of  works  here  in  the  spring. 

Bhiijka'in.  or  Went  Motnitahi  district. — The  mines  of  Bingham  Canon 
produced  last  year  a  total  of  about  30,000  tons  of  ore,  carrying  silver- 
lead  and  a  small  quantity  (merely  nominal)  of  gold.  The  assay-per- 
centage of  lead  in  snch  ores  of  this  district  as  come  into  market  is 
usually  estimated  at  45.  During  1875  so  large  an  amount  of  miiliug- 
ore  was  produced,  and  so  many  new  discoveries  had  been  made  of  this 
desirable  class  of  mineral,  that  at  the  close  of  the  year  arrangements 
had  been  concluded  to  erect  amalgamation-works  at  the  month  of.  the 
canon  or  at  Sandy,  the  main  inducement  for  their  erection  being  the 
large  and  steady  supply  of  ore  attainable  from  the  Mayflower  Mine. 
-.which  is  now  shipping  all  the  way  to  I-ieno,  !Nev. ,  Bingham  Canon  an- 
nually produces  a  little  gulch  gold.  The  lirst  discoverers  of  the  gulch 
extracted  a  large  amount  of  dust  from  the  creek,  but  the  bars  were  not 
deep  enough  to  last  long,  and  are  uow  but  little  worked.  The  amount 
extracted  in  1875  did  not  exceed  &X>,( ><)().  Several  companies  have  been 
at  work  in  Bear  Creek,  and  some  Chinamen  have  been  busy  in  the  .main 
gulch. 

The  ores  of  the  canon  are  treated  mostly  at  Sandy  and  at  the  Ger- 
mania  Works.  At  Bingham  Junction  the  Sheridan  Hill  Works  were 
running  during  part  of  the  year. 

Early  in  the  year  the,  Winuamuck  Company  abut  down  its  smelter, 
and  since  then  it  has  been  shipping  ore.  The  production  of  the  year 
has  been  small,  and  the  work  has  been  mainly fy inspecting.  In  follow- 
ing the  vein  into  the  hill  much  barren  ground  has  been  encountered. 
ExolonU  ionshave  been  con  tinned  in  that  direction  perse  veriugly  and  are 
s;il"i  going  on;  but  more  encouraging  results  have  been  obtained  in 
sinking  below  the  huge  ore-body  which  was  the  sun  rre  of  the.  large  former 
product  ion  of  this  none.  It  is  now  pretty  well  decided  that  the  outcrop  on 
the  other  side  of  the  gulch  and  some  little  distance,  up  the  creek,  known 
as  the  Dixon,  is  the  same  vein  as  the  Winnaniuek.  The  ledge  has 
suffered  an  unusual  amount  of  distortion,  and  is  probably  much  tatdted 
in  the  gulch.  The  company  determined,  toward  the  end  of  the  year,  to 
sink  a  shaft  at  the  bottom  of  the  hill,  and,  when  this  had  reached  suf- 
ficient depth,  to  drift  both  ways  on  the  ledge  and  thereby  test  whether 
the  Dixonds  really  an  extension,  or  whether  the  lode  is  lost,  in  the  gulch. 
This  work  is.  now  in  progress,  and   suitable  hoisting  and  pumping  ma- 
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chinery  is  to  be  built  over  the  shaft.     In  other  parts  of  the  mine  about 
20  men  have  been  at  work. 

The  Dixon  (supposed  to  be  an  extension  of  the  Winnarnuck)  has 
been  opened  by  a  shaft  now  between  150  and  200  feet  deep.  In  De- 
cember a  large  body  of  rich  ore  was  reported  to  have  been  struck.  This 
mine  is  worked  by  the  Winnamuek  Company.  An  extension  still  far- 
ther north  on  the  same  vein  has  been  located,  and  is  said  to  promise 
well. 

The  Spanish  Mine  has  been  worked  steadily  throughout  the  year,  and 
has  maintained  a  fair  production.  For  many  months  past  more  atten- 
tion has  been  paid  to  placing  the  property  in  better  shape  by  replacing 
the  oh  I  timbers  with  new  square  sets  than  to  taking  out  ore.  This  lias 
been  rendered  necessary  by  the  dangerous  condition  in  which  the  mine 
was  found  by  its  present  superintendent,  Mr.  W.  W.  Gallagher,  lit 
retimbering  bad  ground  and  clearing  away  dangerous  twbris,  much 
valuable  ore  has  been  found  that  had  escaped  previous  notice.  There 
is  no  lack  of  good  mineral  iu  sight  at  present.  Any  attempt  to  designate 
the  position  of  the  exposed  bodies  of  ore  would  be  unintelligible  to  the 
reader,  and  can  only  be  understood  by  surveys,  as  the  mine  belongs  to 
that  class  of  subterranean  quarries  consisting  mainly  of  galleries  run- 
ning in  all  directions,  iu  which  the  most  expert  miniiig-engmeev  will 
be  lost  without,  his  compass.  This  method  of  extraction  finds,  however, 
in  the  nature  of  the  ore  deposit  and  the  economical  conditions  of  the 
locality  a  plausible,  perhaps  a  wholly  valid,  excuse.  The  expense  of 
timbering  is  its  great  drawback.  This  is  now  executed  in  au  extremely 
creditable  manner. 

The  production  of  the  Septune  and  Kemp  ton  property  has  been  about 
4,000  tons  during  the  year.  Ten  times  that  quantity  could  have  been 
extracted  without  opening  any  new  ground.  The  main  work  of  the  year 
has  been  the  driving  of  the  deep  tunnel,  which  is  to  cut  the  lode  700 
feet  below  its  outcrop.  To  meet  this  a  shaft  has  been  sunk  on  the  vein 
and  on  the  line  of  the  tunnel.  At  the  close  of  the  year  the  tunnel  was 
thought  to  be  in  close  proximity  to  the  vein,  but  bad  not  yet  reached  it. 
In  many  parts  of  the  mine  the  reserves  of  ore  at  baud  are  very  great. 
In  that  portion  around  the  Galena  chamber  the  body  ot  mineral  is  appa- 
rently liO  feet  in  width  and  of  excellent  quality.  Sot  far  off  considerable 
excitement  was  caused  by  the  discovery  of  a  body  of  black  oxide  of  cop- 
per, which  at  one  place  was  14  feet  in  width.  In  October  the  lessees  of 
the  mine  leased  the  Sheridan  Hill  smelter  at  Bingham  Junction,  and 
smelted  their  own  ore  during  the  remainder  of  the  year. 

The  Jordan  Mine  has  been  worked  intermittently  during  the  year. 
When  working  with  full  force  its  production  has  ranged  from  30  to  40 
tons  a  day.  The  mine  shows  plenty  of  ore  in  sight,  and  is  capable  of 
maintaining  the  above  production  at  least. 

The  Utah  has  been  idle  during  the  entire  year,  excepting  that  a  few 
parties  have  been  gleaning  what  little  mineral  was  left  in  sight. 

The  Mayflower  has  reached  a  depth  of  500  feet,  and  as  depth  has  been 
gained  there  appears  to  be  no  diminution  in  the  abundance  of  ore.  Ex- 
pensive hoisting-works  have  been  elected  during  the  year,  and  the  mine 
throughout  is  in  excellent,  condition.  During  the  mil  a  sample  lot  of 
the  ore,  which  is  milling-ore,  comparatively  free  from  lead,  was  shipped 
to  Fairfield  for  trial  in  the  mill  at  that  place.  The  trial  having  proved 
a  success,  the  mill  is  to  be  removed  to  Sandy,  and  the  ore  treated  there 
instead  of  being  shipped  to  lieno,  as  has  heretofore  been  the  case.  The 
ore  from  this  mine  is  worth  from  §50  to  870  per  ton.  The  production 
during  the  year  has  amounted,  as  nearly  as  I  can  learn,  to  3,500  toes. 
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The  Yosemite  has  developed  during  the  year  an  extraordinary  display 
of  ore.  The  body  of  mineral  which  appeared  on  the  surface  ha*  held 
out  almost  without  interruption  to  the  bottom  of  the  shaft,  which  is  a 
little  over  400  feet  deep.  In  November  a  body  of  ore  was  struck  which 
has  proved  of  great  lateral  extent,  and  is  from  15  to  25  feet  in  width. 
It  is  of  rather  low  grade,  but,  owing  to  the  quantity  in  sight,  can  be 
mined  at  a  good  profit.  The  yield  of  the  mine  has  averaged  15  tons  per 
day,  the  ore  being  worth  in  the  neighborhood  of  $25  per  ton. 

The  Last  Chance  has  been  producing  regularly.  At  the  end  of  the 
year  the  tunnel  had  reached  a  length  of  nearly  1,000  feet,  and  was 
expected  shortly  to  cut  the  vein. 

The  Nez  Perees  Chief  has  not  been  doing  much  during  the  year,  but 
is  expected  to  reopen  early  in  the  spring. 

The  Aladdin  has  shipped  during  the  year  about  1,000  tons  of  very 
good  ore. 

Amoug  the  uew  discoveries  of  the  year  the  Albino,  Live  Tankee, 
Winnebago,  and  Tiewaukie  are  most  prominent.  A  large  number  of 
the  older  mines  have  been  worked  wiih  satisfactory  results,  among 
which  may  he  mentioned  the  Itevere,  Ashland,  Bully  Boy,  Live  Pine, 
Sacramento,  Williams,  Montreal,  Hamlin,  and  Owyhee.  The  cheap 
freights  that  result  from  the  successful  operation  of  the  Bingham 
Cation  Railroad  (narrow  gauge)  permit  the  profitable  mining  of  ore  of 
very  low  grade,  and  several  mines  have  thus  been  continued  in  oper- 
ation which  otherwise  would  have  been  forced  to  shut  down. 

Ophir  district. — This  district,  including  Dry  and  East  Canons,  is 
undoubtedly  one  of  the  best  in  Utah.  Dry  Canon  has  produced  very 
heavily  during  the  year,  and  the  mines  now  working  are  in  promising 
condition.  In  East  Canon  the  work  has  been  rather  in  the  nature  of 
prospecting.  The  rich  but  precarious  deposit*  of  Lion  Hill  and  Chloride 
1'ial  have  attracted  numerous  sanguine  explorers,  hut  have  generally 
failed  to  pay  for  development.  Yet  the  product  of  much  desultory 
extraction  has  been  the  shipment  of  a  considerable  quantity  of  ore, 
some  of  which  has  been  of  very  high  grade. 

In  Hi*-  (  Im.i-..  ;iinl  i l.i-  W.i. VYi.ih*    .t  [."ii  I.  L  .l.i     Jut.. ,t   ill 

the  ore  of  these  camps  has  been  treated.  The  former  has  been  supplied 
miilih  In  :'■■  ii.-  i  i  '.-  M.ii  in.)  Hi.  I  ..  , ...  M|n.  ■_  i. .-I  |,  , .  i  -..ir.-hi 
all  custom-ore  offered.  The  works  were  running  during  the  greater 
part  of  the  year.  The  Waterman  Works  were  running  steadily  during 
the  last  half  of  the  year  almost  entirely  on  Hidden  Treasure  ore.  The 
Walker  Mill  at  Ophir  made  a  short  run  during  the  summer,  and  turned 
out  about  $20,000.  The  amount  of  ore  treated  was  1,600  tons.  The 
Enterprise  Mill  and  Mr.  Mayer's  arrastras  also  did  a  few  months'  work 
on  ores  from  East  Canon. 

The  East  Cation  mines  produced  in  1875,  as  nearly  as  can  be  ascer- 
tained, not  less  than  7.500  tons  of  ore.  Of  this  amount  the  Ophir  Com- 
pany (Miner's  Delight  .Mine)  produced  3,000  tons,  and  the  remainder 
came  mainly  from  Lion  Hill. 

The  Ophir  Company's  operations  were  not  satisfactory.  A  very  large 
amount  of  development  was  done,  but  the  ore  found  was  of  so  low 
grade  as  to  be  unprofitable.  The  explorations  have  been  pushed  ex- 
tensively in  every  direction  upon  the  claim,  but  with  ouly  a  moderate 
degree  of  success.  During  the  year  considerable-  ore  has  been  ex- 
tracted and  sold.  Toward  the  end  of  the  season  it  was  thought  that 
the  incline  was  approaching  a  better  class  of  material,  and  later  ad- 
vices show  that  the  belief  was  partially  realized.  The  ore  taken  from 
the  Miner's  Delight  during  the  season  has  averaged  about  20  ounces 
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silver  and  10  per  cen&W lead.  The  first-class  ore,  of  which  but  a  small 
quantity  was  shipped,  did  not  return  more  than  35  ounces  silver  and  25 
per  cent.  lead.  Over  4U0  square  sets  of  timber  were  put  up  in  the  mine 
thin  tig  the  .year.  r'  :" 

On  both  slopes  of  the  canon,  from ''base  to  crown,  the  mountain-side 
is  dotted  with  prospects  and  mines.  'Hardly  10  per  cent,  of  the  claims 
located  are  worked  to  a  depth  of  50  feet,  and  eveu  a  much  smaller  pro- 
portion, than  that  would  include  all  operating  on  any  well-denned 
vein. 

On  the  top  of  Mountain  Lion  Hill  is  a  group  of  mines  that  have  been 
worked  during  the  year  with  tolerable  persistency.  The  country-rock 
is  a  limestone,  between  the  strata,  and  in  the  seams,  of  which  occur  argen- 
tiferous galena,  and  often  horn  silver.  Borne  extraordinarily  rich,  hut 
small,  deposils  of  the  latter  mineral  have  been  found.  The  veins',  or 
lines  of  deposit,  cross  each  other  at  every  conceivable  angle,  and,  as  ft 
consequence,  the  tenure  of  mining- property  is  not  well  defined.  The 
most  prominent  of  these  are  the  Tiger,  Monarch,  Zella,  Mountain  Lion, 
Silver  Chief,  Chloride  Point,  and  Snnuyside.  The  ores  average  from 
2  to  10  per  cent,  of  lead,  and  are  said  to  carry,  besides  the  chloride, 
some  bromide  and  iodide  of  silver. 

On  the  northern  slope  of  the  canon  the  mines  appear  in  a  more  regu- 
lar formation,  often  occurring  as  de lined  zones,  and  carrying  large  veins 
of  ore.  Of  this  class  the  San  .Joaquin  and  Little  Peru  are  the  most 
prominent  examples.  The  Jim  Fisk,  Bonanza,  California  Boy,  and 
Grey  Hock  are  others  of  minor  note.  The  ore  from  these  claims  carries 
often  considerable  arsenical  pyrites  and  manganese. 

The  two  great  mines  of  Dry  Cafion — the  Hidden  Treasure  and  the 
Flaviila— have  well  sustained  the  reputation  of  the  district.  Both  mines 
have  been  worked  uninterruptedly  during  the  year,  and,  so  far  as  a  dis- 
play of  ore  in  reserves  is  concerned,  arc  in  magnificent  condition. 

The  Hidden  Treasure  is  now  developed  to  a  depth  of  1,100  feet  below 
its  outcrop.  A  tunnel  has  been  run  into  the  hill  which  cuts  the  vein 
900  feet  in  depth,  and  through  which,  before  long,  the  entire  extraction 
will  be  carried  on.  The  vein  appears  to  be  a  contact  layer.  It  is  not 
very  regular,  but  has  usually  an  upper  wall  of  slate  and  a  lower  one  of 
limestone,  between  which  the  ore  lies,  varying  in  width  from  (i  inches  to 
15  feet.  The  production  has  been  from  30  to  40  tons  daily  throughout 
the  year,  a  figure  which  could  now  easily  be  trebled,  as  the  reserves  in 
sight  are  enormous.  The  mine  is  opened  very  extensively,  though  rather 
irregularly.  In  November  a  chamber  was  being  cut  on  the  tunnel-level 
at  the  head  of  the  maiu  shaft,  in  which  large  hoisting-engines  were  to 
be  erected.  Other  improvements  were  being  made  in  order  to  put  the 
mine  in  better  form  than  it  has  shown  for  several  years  past.  Toward 
the  close  of  the  year  the  shipments  had  increased  to  50  and  GO  tons  daily. 

The  Queen  of  the  Hills  and  Flaviila,  which  are  now  the  property  of 
the  Chicago  Company,  are.  in  a  very  flattering  condition.  The  veto  (a  ■ 
layer)  dips  into  the  hill  at  a  very  slight  inclination,  and  has  been  fol- 
lowed downward  on  this  incline  for  000  feet.  From  this  central  work 
three  inclined  levels  branch  off  to  the  cast  and  two  to  the  west,  the  five 
having  a  combined  length  of  2,600  feet.  Between  these  a  vast  amount 
ol  stoping  has  been  done,  especially  in  the  upper  "backs"  near  the  sur- 
face. The  ore  ranges  in  width  from  3  to  VJ,  feet,  and  yields  at  the  mill 
from  40  to  50  ounces  in  silver  and  30  per  cent,  of  lead.  The  shipments 
have  averaged  about  30  tons  daily  throughout  the  year.  The  surface 
works  of  the  mine  are  situated  about  300  feet  above  the  "grade,"  or 
stage-road,  which  connects  Dry  Canon  with   the  valley.    A  surface 
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tram-way  has  been  laid  on  the  slope  of  the  hill  from  the  mouth  of  the 
mine  to  the  road,  and  ore  is  carried  down  in  cars  and  loaded  directly 
into  the  wagons. 

In  driving  the  upper  levels  east  in  this  mine,  a  complete  break  in  the 
vein  was  found  at  a  distance  of  about  HOO  feet  from  the  shaft.  The 
entire  formation  appeared  to  be  completely  cut  off  by  a  cross-course  or 
a  fault  in  the  conn  try -rock.  After  the  breast  of  the  level  had  been 
driven  ahead  several  feet  in  the  barren  rock  without  finding  anything, 
it  was  determined  to  sink  a  shaft  on  the  edge  of  the  slip.  This  was 
done,  and  at  a  depth  of  20  feet  the  vein  was  found  again  as  perfect  as 
ever.  On  being  followed  another  break  was  found,  and  again  the  same 
expedient  was  adopted  with  a  similar  result.  At  the  time  of  Mr.  Van 
Wageneu's  visit  the  level  had  been  driven  on  for  some  distance  beyond 
the  last  limit,  and  the  vein  still  continued  regular.  From  other  explor- 
ations above  and  below,  it  is  likely  that  this  fault  crosses  the  entire 
mountain  and  breaks  the  vein  in  its  path,  giving  it  a  displacement  of 
about.  1'2  feet. 

The  Chicago,  which  has  reached  a  depth  of  over  1,200  feet,  lias  been 
worked  continuously  throughout  the  year,  but  not  extensively.  It  has 
produced  a  fair  quantity  of  ore. 

The  Mono,  ouce  a  famous  mine  of  Dry  Canon,  and  supposed  to  be  as 
good  now  as  ever,  has  been  idle  during  the  entire  year,  excepting  that 
several  parties  of  lessees  have  been  exploring  the  abandoned  upper 
workings  in  search  of  what  ore  was  left.  The  vein  is  reported  to  be 
lost,  and  it  is  likely  that  a  break  or  fault  has  been  met  with  similar  to 
that  found  in  the  Queeu  of  the  mils,  aud  perhaps  not  more  formidable. 

Of  the  other  mines  in  tlie  cation,  the  Sacramento,  Poor-man,  Battler, 
Dexter,  Mayflower,  Fourth  of  July,  Emporia,  and  Eureka  have  been 
worked  to  a  considerable  extent,  and  given  promising  exposures  of  ore, 
with  some  actual  production.  Beside  these  a  large  number  of  claims 
have  beeu  worked  which  on  .account  of  the  insignificance  of  their 
development,  cannot  receive  special  mention  this  year. 

Dry  Canon  will  next  year  be  better  provided  with  smelting  facilities 
than  it  has  beeu  heretofore.  A  movement  is  on  foot  to  opeu  the  old 
Jacob  Smelter  at  Stockton  for  custom-work.  Mr.  John  Lougmaid,  of 
Ophir  City,  has  charge  of  the  business,  and  in  order  to  secure  to  his 
company  a  steady  supply  of  ores,  has  leased  a  couple  of  mines  in  Bast 
Oaiion  that  are  showing  good  bodies  of  galena-ores. 

SOUTHERN  UTAH. 

Under  this  head  are  embraced  the  districts  lying  on  the  lower  ex- 
tremity of  the  Oqnirrh  range,  aud  between  it  and  the  Arizona  line. 
The  valleys  of  Utah  have  a  general  north  and  south  trend,  and  are 
approximately  parallel  with  each  other.  Following  them  toward  the 
.south,  they  lead  gradually  and  imperceptibly  into  the  mesa  and  canon 
lands  bordering  on  the  Colorado  Rivef.  To  this  boundary-line  the 
prospector  has  pursued  his. work,  and  numerous  mineral -districts  have 
been  discovered,  some  presenting  an  abundance  of  lead-ores  and  others 
a  preponderance  of  copper.  All  are  more  or  less  argentiferous.  The 
most  important  arc  Camp  Floyd,  East  and  West  Tin  tic,  Tom  Paine, 
Star,  San  Francisco,  Granite,  and  Bonanza  City  districts. 

The  distance  of  these  localities  from  railroads  and  the  average  low 
grade  of  their  ores  have  retarded  their  development.  Quite  a  number 
of  mills  and  smolthig-i'nrnace^  exist  in  them,  hardly  a  camp  being  with- 
out a  reduction  process  of  some  kind  ;  but  none  have  made  steady  runs, 
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and  it  is  necessary  to  transport  the  ores  to  Sandy  or  Bush  Lake  at  con- 
siderable expense. 

Camp  Floyd  district  has  produced  hut  little  during  the  year.    Its  ores 

mostly  01  low  grade,  (from  15  to  J!0  ounce,)  must  be  i educed  bv  ifollin"- 
in  the  vicinity  of  the  mines.  The  character  of  the  silver-ore"  deposits 
a].-,.,  tuvbi.ls  proiirable  mining  except,  on  a  large  scale  and  with  the  aid 
ot  capital,  there  being  no  distinct  veins,  but,  rather  an  impregnated 
stratum  of  qiiactzite  of  great  width,  in  the  cavities  and  seams  oi'  which 
chlorides,  bromides,  and  other  argentiferous  minerals  occur.  Quite  a 
number  of  minor  claims,  have  been  working  during  the  year,  among 
which  may  be  mentioned  the  Queen  of  the  West.  Sparrow  JIawk,  and 
Jenny  Lind.     In  the  latter  cinnabar  has  been  found.  ' 

Thit-ic  district,  located  about  70  miles  south  of  Hall  Lake,  has  improved 
but  slijvlitly  during  the  year.  The  Utah  Southern  Railroad  is  now 
within  Irt  miles  ol  F.asl  Tint.ic.  while  the  Utah  Western  has  been  sur- 
veyed directly  through  West  Tiutie,  and  in  a  couple  of  years  will  doubt- 
less be  extended  at  least  so  far  on  its  road  to  Pioche.  At  present  the 
terminus  ol  the  latter  road  is  some  110  miles  away,  and  the  former  oilers 
th-  .  Ij.  .i|.e't  |..<ii<   f„r  ti.iii.-.|...irni-  ,.r-M  t«  unrket. 

Eureka  Hill,  on  account  of  the  richness  of  its  ores,  has  attracted 
more  prospecting  and  development  than  anv  other  section  of  Tin  tic 
district,  and  lien;  most  of  the  work  of  the  year  was  done.  The  princi- 
pal mines  are,  however,  still  in  litigation  and  idle,  (that  is,  the  company 
is  doing  no  ■systemaiio  work,)  hut  various  Lessees  have  been  taking  out 
ore  from  some  of  the  old  works,  and  some  adventurers  have  been°pur- 
suing  their  vocation  on  abandoned  properties,  so  that  there  has  been  at 
all  times  during  the  year  a  small  but  steady  production  from  the  camp 
'ihe  facilities  for  reducing  ores  in  the  camp  are  represented  by  four 
mills  and  three  snickers,  all  of  which  have  been  in  operation  for  a  short 
lime  during  the  year.  But  they  have  been  run  with  such  irregularity 
and  under  so  many  managements  that  it  is  impossible  to  learn  anv  thing 
dcfimic  of  their  operations.  The  largest  part,  ot  tins  production 'of  the 
mines  has  been  shipped  away  as  ore;  but,  besides  this,  there  have  been 
shipments  of  silver  bullion,  lead  bars,  and  copper-matte. 

The  Crismon  and  Mammoth  Copperopolis  mines  have  not  been  worked 
to  any  extent  dining  the  year,  and  are  practically  in  the  same  condition 
as  at  the  close  of  1874. 

Among  the  promising  working  properties  of  the  district  are  the  Bull- 
ion, Sunbeam,  Brooklyn,  Rowers,  Morning  Glory,  Shower,  and  (fold 
Ilill  mines.  These  have  yielded  considerably  more' than  one-half  of  the 
ore  produced,  the  remainder  having  come  from  the  work  of  lessees  or 
poachers,  operating  intermittently  and  on  a  small  scale. 

Tom  Paine  district  is  one  of  the  new  discoveries  of  the  year  having 
been  located  in  the  fall.  It  is  ISO  miles  south  of  Salt  Lake  and  UlS 
miles  from  the  terminus  of  the  L'tah  Southern  Hail  road.  The  locations 
ol  promise  are  the  Silver  .Dipper,  Bine  Jean.  Munroe.  Hidden  Treasure 
Mono,  Bully  Roy,  Ingersoll, -and  Liberal.  The  ores  are  galenas  and 
carbonates  of  lead,  carrying  from  15  to  40  ounces  in  silver.  Seme  rVh 
chlorides  have  also  been  found.  % 

Star  district  is  slowly  developing  a  regular  production.  The  Sherman 
smelter,  which  has  been  in  frequent  operation  during  the  year,  has 
treated  a  portion  of  the  ore  produced,  but  much  more  hits  "one  "lo  Sandy 
The  two  great  mines  of  the  district,  the  Rebel  and  the  Big  Bonanza 
have  together  produced  during  the  year,  as  nearly  as  I  can  ascertain 
about  ,'!,2I)(I  tous  of  galena  and  carbonates  In  the  workings  of  the 
former,  which  are  quite  extensive,  an  immense  body  of  mineral  i.s  ex- 
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posed,  and  the  property  is  universally  held  to  be  of  great  value.  Of 
the  other  mines  of  the  camp,  the  Kainbow  and  the  Minnesota  are  the 
most  noteworthy. 

In  Granite  district  about  half  a  dozen  mines  have  been  under  work 
liming  the  year,  with  moderate  success,  and  of  A'«n  Franciwo  district 
the  same  may  be  said.  What  has  been  done  in  both  has  been  done  iu 
the  way  of  development,  and  with  little  or  no  outside  aid. 

Bonanza-  Olin  district — This  district,  of  which  Bananza  City  is  the 
center,  is  in  Washington  County,  about  20  miles  south  of  the  south- 
ern rim  of  the  Salt  Lake  Basin.  Prominence  was  first  given  to  the 
district  by  the  discovery  of  petrified  wood,  in  the  seams  of  which  silver 
chloride  and  native  silver  occurred.  Further  explorations  demon- 
strated that  the  formations  around  the  city  were  highly  metalliferous, 
and  the  camp  is  now,  considering  its  remote  location,  one  of  the  most 
promising  in  the  Territory.  The  formation  is  said  to  be  mainly  sand- 
stone, but  it  is  probable  that  quartzite  is  the  predominating  rock. 
Then-  are  numerous  veins  of  considerable  regularity,  aud  also  localities 
where  the  formation  is  impregnated  and  without  system.  The  ores  are, 
so  far,  chlorides  aud  bromides,  more  or  less  mixed  with  lead,  arsenic, 
iron,  and  copper,  the  latter  being  the  most  abundant  of  the  baser 
metals.  Some  of  the  ore  is  extremely  rich,  milling  from  ftiiOO  to  $1,200 
per  ton,  according  to  the  care  with  which  it  is  selected  or  dressed.  As 
yet  there  are  no  reducing- works  on  the  spot,  but  it  is  expected  that  in 
1870  several  mills  will  be  built.  The  existence  of  rich  mines  was  not 
known  till  the  fall  of  1875,  and  consequently  the  amount  of  develop- 
ment has  boon  small,  though  the  value  of  such  ores  as  were  shipped 
amounted  iu  "total  to  between  $10,000  and  $15,000.  The  most  noted 
claims  are  the  Pride  of  the  West,  Susan,  Tecnmseh,  aud  Buckeye. 

The  Grand  Gulch  Copper  Company,  having  a  mine  across  the  border, 
in  Arizona,  lias  erected  a  furnace  near  Saint  George,  in  Utah,  and 
will  attempt  in  the  coating  year  to  smelt  the  abundant  and  rich  copper 
mineral  from  that  claim.  The  lode  has  not  been  developed  additionally 
during  the.  past  year,  but  is  reported  capable  of  a  large  production 
from  the  surface. 
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COLORADO. 

The  reports  which  have  been  furnished  to  me  in  regard  to  the  pro- 
duction of  Colorado  Territory  during  187.r>  vary  somewhat,  bur  not  suf- 
ficiently, so  far  a"s  totals  are  concerned,  to  reader  them  untrustworthy. 

As  the  values  in  all  business  transactions  in  Colorado  are  expressed 
in  currency,  the  statisticians  of  the  Territory  have  followed  the  general 
custom;  and  1  have  therefore  had  to  reduce  the  important  amounts  to  a 
Sold  basis,  taking  gold  at  the  average  of  $1.16  for  the  year,  in  order  to 
bring  them  into  harmony  with  my  previous  estimates. 

Mr.  T.  F.  Van  Wageneu  furnished  me  at  the  close  of  the  vear 
with  a  report  on  the  condition  of  the  mining-industry  at  that  time, 
This  report,  the  notes  of  my  deputy,  Mr.  A.  Eilers,  who"  visited  the  Ter- 
ritory twiee  in  the  summer,  and  various  information  kindly  furnished  to 
me  by  different  professional  gentlemen  during  the  year,  constitute  the 
mati.'nal  upon  which  the  present  report  is  iiased. 

Mr.  Van  Wngcnen  includes  in  his  report  the  following  exhibit  of  pro- 
duction, which  1  adopt  as  probably  nearest  to  the  truth,  giving  the  gold 
values  of  my  informant's  currency  figures: 


Carroty. 

CoiD. 

#,641,1110 

a,  hi:*  -<■; 
i.-i> 

■    ;,  ■  >n 

IH,  li.-.l) 
«S9 

fl,  151,731 

5,  .102, 810 

Arranged  according  to  counties,  this  yield  appears  as  follows 

a™». 

Cuin. 

7::~.  ll:  0 
■IM,  XM 

i..wr'..i.-).T 

•Mi,.-*'. 
■J'.:,.  3tj 
(is,  Ms 

lilt;  :<wi 

a,  151. 7ii 

The  gold  am!  silver  production,  $5,237,469.76,  shows  a  decrease  of 
over  $120,0(1"  as  compared  with  the  previous  year,  the  reason  for  which 
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may  be  readily  found  in  the  unfortunate  litigations  at  Georgetown, 
which  stopped  several  mines  effectually. 

The  coal- production  during  the  year  is  calculated  by  Capfc.  E.  L. 
Berthond  a,t  about  75,000  tons,  worth  at  the  pit's  mouth  $225,000. 

Dividing  the  above  yield  of  $5,237,470  into  gold  and  silver,  as  well  as 
the  insufficient  data  furnished  me  will  permit,  we  have  the  following; 

Gold - $2,224,568 

Silver 3,012,902 

Total..... 5,237,470 

Mr.  P.  Fosset,of  the  Central  City  Register,  who,  to  judge  from  various 
articles  written  b.v  Mm  on  the  subject  both  iu  the  Central  City  liegisfer 
and  in  the  Engineering  and  Mining  Journal,  appears  to  have  paid  much 
attention  to  the  yield  of  last  year,  gives  hi  one  of  his  latest  articles  the 
production  iu  currency  as  follows: 

Currency. 

Clear  Creek  County $2, 064, 863 

Gilpin  County 1,  763, 986 

Park  County - ■         S35,  *00 

Boulder  County ■. -         707, 000 

Fremont  County - •-         342.000 

Summit  County 142, 000 

Lake  County  .■ -         120,  040 

San  Juan  and  elsewhere 263, 228 

6,299,817 

Iu  this  are  included,  besides  gold  and  silver,  the  items  of  copper  and 
lead  produced  dming  1875.  Mr.  Van  Wugenerrs  currenc.v-esliinate  for 
the  same  items  being  80,151,751,  it  is  seen  that  the  discrepancy  in  the 
totals  is  only  8148,060,  a  small  sum,  when  the  difficulty  of  collecting 
this  kind  of  information  from  private  concerns  iu  the  absence  of  com- 
pulsory laws  enforcing  truthful  statements  is  borne  in  mind.  In  the 
subdivision  by  comities  there  are  iij  several  cases  such  large  differences 
in  the  estimates  that  it  seems  difficult  to  account  for  them,  and  I  can 
imagine  no  other  cause  than  inaccurate  reports  as  to  the  source  of  ship- 
ments from  the  railroads. 

The  receipts  of  the  Denver  branch  mint  during  the  year  were  as 
follows : 

First  quarter,  January  .to  April   $133,410  00 

Second  quarter,  April  to  July 102,  500  72 

Third  quarter,  July  to  October 243,  0'  0  0 1 

Fourth  quarter,  October  to  January 218,098  50 

757, 130  89 

The  achievements  of  the  year  1875  in  Colorado  mining  include, 
aside  from  a  large  amount  of  work  performed  on  the  old  and  well-proven 
mines,  the  inauguration  of  a  great  number  of  enterprises,  and  the 
opening  of  several  entirely  new  and  apparently  important  districts, 
which  may  be  now  recorded  as  among  the  standaid  ones  of  the  Terri- 
tory. At  the  close  of  1874,  eight  smelting  and  amalgamating  works 
were  iu  operation,  and  Ave.  parties  were  sniping  ore  out  of  the  Territory. 
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The  total  metal-yield  for  that  year  amounted  to  $5,362,383.  At  the 
present  time  eleven  beneficiating  works  are  iu  active  operation,  and 
eight  ore-buyers  are  shipping  the  high  grades  cast.  Then1  were  no  con- 
centrating establishments  in  successful  operation  daring  1874,  except  the 
one  at  Idaho,  which  ran  only  for  a  few  weeks.  At  the  elose  of  this  year 
three  large  works,  with  a  combined  capacity  of  over  a  hundred  tons 
daily,  have  been  bnilt  at  George  I  own,  and  will  undoubtedly  affect  very 
largely  the  production  of  metals  daring  1876.  The  Oollom  Company 
has  been  euergeiie.ally  at  work  during  the  year  on  a  comprehensive  plan, 
and  is  just  completing  its  central  works  at  Golden  City.  This  company 
already  lias  separating  and  concentrating  establishments  at  Idaho  and 
Black  Hawk,  and  contemplates  erecting  others  at  Georgetown  and 
Boulder.  The  smelting-works  at  Golden  will  receive  the  products  from 
the  branch  works,  and  eilher  smelt  1  hem  into  lead  rich  in  gold  and  silver, 
or  separate  I. he-  bullion,  as  may  be  found  mostadvisable  and  economical. 
The  Golden  Smelting  Company,  under  Mr.  West,  the  Kosita  Ked no- 
tion-Works, the  Mount  Lincoln  Smelting- Works,  and  Green  &  Co.'s 
Works  in  Baker's  Park  have  been  the  year's  additions  to  the  smelting- 
capacity  of  the  Territory.  Two  new  amalgamating  works  have  been 
built. 

Mr.  Stewart,  at  Georgetown,  has  supplemented  his  establishment  with 
the  Hunt  &  Douglas  process,  and  is  now  treating  gold  and  copper,  as 
well  as  silver  ores.  Several  attempts  have  been  made  at  culmination 
in  Boulder  and  Park  Counties,  with  no  definite  success  as  yet.  Several 
new  stamp-mills  have  been  built,  and  most  of  the  old  ones  have  been 
working  steadily  throughout  the  year.  Several  entirely  new  mining- 
districts  have  been  discovered  during  the  year,  viz  :  The  Kabbit-Kar,  in 
Grand  County,  containing  mines  ol'  aigeulifenms  galena;  the' Magnolia., 
in  Boulder  County,  with  ores  of  gold  and  silver  combined  with  tellu- 
rium ;  and  the.Uncompahgre,  Gunnison,  and  Lake  districts,  in  the  south- 
western part  of  the  Territory,  where  the  ores  are  mostly  those  of  silver; 
and  the  districts  back  of  Fort  Collins,  in  which  has  been  found  good 
nickel-heaiing  pyrites,  besides  the  ordinary  galena  and  pyritous  ores, 
carrying  gold  and  silver- 
Four  of  the  older  districts,  discovered  years  ago,  and  the  history  of 
which  has  been  one  of  alternate-  growth  and  retrogression,  are  now 
showing  signs  of  renewed  vigor,  and  will  probably  maintain  a  steady 
growth  hereafter.  These  are  Km  pi  re,  (gold.)  Gold  Hill,  (gold,)  Jim  Creek, 
(gold  and  tellurium,)  and  Daily,  (silver.) 

Six  of  the  districts  discovered  during  1873  and  1874  have  passed 
safely  through  the  vicissitudes  of  early  age.  and  are  already  producing 
in  considerable  amounts  and  with  regularity.  The  Summit  and  Eureka, 
(San  Juan,)  I'.osita-,  {Fremont  County,)  Sunshine,  (Boulder  County,) 
Geneva,  (Clear  Creek  County,)  aud  Hans  Peak,  (Grand  County.) 

The  proportion  of  silver  to  gold  produced  shows  a  regular  and 
rapid  increase,  which  fact  may  be  considered  as  an  advantage  to  the 
general  coudition  of  the  industry,  inasmuch  as  silver-mining  presents 
fewer  risks  and  more  favorable  chances  than  gold-mining.  About  three- 
fifths  of  the  precious-metal  production  of  the  mines  is  now  silver, 
whereas  in  18(i(i  that  metal  bore  the  proportion  of  about  one-fifth. 

In  Georgetown  and  Central,  the  oldest  two  camps  in  the  Territory, 
the  fierce  litigations  that  have  for  many  years  retarded  the  development 
of  the  mines,  aud  caused  so  much  distrust  to  investors,  show  signs  of 
dying  out.  Though  several  of  the  largest  and  most  valuable  mines  are 
still  hampered  by  expensive  lawsuits,  it  is  not  likely  that  many  new 
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ones  of  great  magnitude  will  arise,  as  pre-emptors  are  generally  exercis- 
ing more  care  in  regard  to  their  titles,  and  are  compromising  with  con- 
testants whenever  possible.  The  demand  for  parents  was  never  so  great 
as  at  present,  evidencing  that  owners  have  confidence  in  the  value  of 
their  properly,  and  are  willing  to  expend  money  in  what  may  be  con- 
sidered a  species  of  dead-work. 

The  placer  interests  have  enlarged  greatly  during  the  year,  the 
amount  of  ground  now  under  improvement  being  fully  one  third  more 
than  during  1874.  The  gain  has  been  in  the  South  Park,  Bear  Valley, 
South  Clear  Creek.  Arkansas  Valley,  and  at  the  base  of  Hans  Peak, 
where  gold  has  been  found  to  exist  over  much  larger  areas  than  had 
before  been  supposed.  The  successful  introduction  of  the  most,  approved 
California,  machinery,  and  the  extension  of  the  "booming"  system, 
(described  in  a  former  report,)  have  made  available  large  districts  of 
comparatively  good  ground,  which  may  now  be  washed  with  profit. 
While  the  placer-mining  interests  of  Colorado  can  never  be  expected  to 
assume  the  enormous  dimensions  of  those  of  the  Pacific  coast,  (because 
the  formations  are  more  local,)  they  are  yet  good  for  many  millions  of 
gold,  and  offer  inducements  for  the  investment  of  capital.  Observation 
during  the  last  twelve  years  has  shown  that  both  the  rain-fall  and  snow- 
fall have  increased,  and  with  each  year  of  ordinary  weather  a  larger 
quantity  of  water  may  he  expected,  ft  is  true  that,  at  the  same  time, 
owing  to  the  removal  of  large  botlies  of  timber  from  the  mountains,  the 
winters'  snows  disappear  more  rapidly,  and  with  a  greater  tendency  to 
freshets;  but  this  difficulty  will  be  obviated  gradually  by  the  construc- 
tion of  reservoirs,  and  the  growth  of  new  forests,  already  springing  up 
around  the  older  settlements,  which  were  deprived  of  their  trees  in  the 
early  days  of  mining  in  the  country. 

The  production  of  pig-lead  for  the  year  has  been  small.  The  Lincoln 
City  Works  have  been  idle  for  the  entire  year  and  the  Golden  Works 
did  not  open  till  September.  Quite  a  large  amount  of  this  metal  lias 
been  turned  out  from  the  new  works  in  linker  Park,  and  if  the  run  had 
been  one  of  a  year,  iuslead  of  a  few  moutiis,  the  total  would  have  been 
a  large  addition  to  the  product  of  the  Territory. 

The  copper  out-put  remains  substantially  as  it  was  last  year.  The 
only  works  saving  this  metal  are  at  Black  Hawk  and  Golden,  and  as 
the  source  of  supply  is  mainly  from  the  pyritous  gold-ores  of  Gilpin, 
Boulder,  and  Park  Counties,  the  production  will  advance  very  slowly. 
i  »r  [|n  i  ->|ip«r  I  mm  11  mi  Vfinw  ru.r<  .in*  |'li  ui-  m  i.'"l»ri>l-*,  md  ■■*<•  •<!••  «'■ 
tageously  located  as  to  oiler  unusual  inducements  for  the  erection  of 
works  to  smelt  the  ores,  if  the  mines  were  opened  sufficiently  to  sup- 
ply them.  Till  this  is  done,  and  the  necessary  works  are  built,  bow- 
ever,  the  Territory  cannot  be  expected  to  become  a  great  producer  of 
copper. 

Of  the  rarer  metals,  tellurium,  bismuth,  and  nickel  may  he  mentioned. 

TL.*  1»ll  ..|    luin.-..  .  .nr-.N..-  !■  II '■■      ■■!-..... I    ,ii,|     il    ..        In.  |i  |. ..(    .,■.,] 

was  supposed  to  he  confined  to  the  veins  on  Gold  Hill,  has  been  traced 
north  and  south  for  a  total  distance  of  neatly  twenty  miles,  and  as  rich 
ore  found  as  was  ever  taken  from  the  lied  Cloud  or  Cold  Spring.  Bis- 
muth has  beeu  found  to  a  high  percentage  in  the  argentiferous  galena 
of  the  Geneva  and  Snake  River  mines,  and  nickel,  besides,  occurring, 
as  was  known  last  year,  in  Gilpin  County  and  in  the  Home  Stake  lode, 
has  lately  been  found  in  veins  carryiug  true  copper-nickel  in  the  north- 
ern part  of  the  Territory. 

One  of  the  most  important  enterprises  of  the  year  connected  with  the 
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mining-industry  was  tin1  formation,  on  June  1,  oi'  lite  Colorado  Mining 
atitl  Exchange  Board.  At  first  th;s  institution  had  to  contend  with 
great  difficulties,  and  received  bnt  little  encouragement  ;  but  attbe  close 
of  the  year  it  bad  become  pretty  firmly  established.  The  board  now 
niimbi  rs  35  members,  and  has  a  list  of  flood  mines  on  which  stock-trans- 
actions to  the  amount  of  nearly  $100, 000  kid  taken  place  between  June 
1  and  the  end  of  the  year.  The  board  has  a  fine  room  in  Denver,  meets 
daily  at  11.45  a.  in  ,  and  attracts  always  a-  large  crowd  of  visitors.  It  is 
thought  that  during  187b"  its  business  will  have  so  augmented  that  it 
will  alt'ecl  very  considerably  the  introduction  of  capital  and  hasten  the 
development  of  a  great  number  of  the  mines. 

CONDITION   OF   THE    SMELTING  BUSINESS, 

For  the  past  five  years  Colorado  has  been  a  battle-ground  for  smelt- 
ing companies.  Its  mining-district,  situated  on  both  sides  of  the  great 
coat  mental  divide,  which  at  no  point  sinks  to  an  altitude  less  than  10,000 
feet  above  the  sea,  are  not  easily  accessible  from  any  one  central  point, 
nor  are  they  conveniently  located  with  respect  to  each  other.  But  one 
milling-town  in  the  State  is  reached  by  rail,  all  the  others  being  from  IS 
to  300  miles  away  from  stream -communication.  Several  have,  between 
them  and  the  rest  of  the  world  the  barrier  of  the  Great.  Divide,  a  wall 
which  in  most  places  is  completely  impassable,  for  five  months  in  the  year. 
As  a  result,  the  utmost  latitude  has  been  allowed  for  competitors  in  the 
ore-market.  Invoices  of  ore,  like  extra-good  commercial  paper,  have 
been  eagerly  sought,  and  buyers,  in  their  anxiety  to  get  hold  of  them, 
have  decreased  the  rate  of  discount  on  their  value  until  the  margins 
have  been  swept  away,  and  the  once-eager  purchasers  have  found  them- 
selves holders  of  property  costing  more  than  it  contained.  In  other 
words,  so  ardently  have  purchasers  from  Chicago,  Saint  Louis,  Wyan- 
dotte, Pittsburgh,  Newark,  and  Omaha  sought  for  Colorado  ores,  that 
the  price  has  been  run  up  to  figures  which  preclude  any  profit  to  buy- 
ers, and  which  also  prevent  any  healthy  competion  at  home. 

This  state  of  the  market  affects  directly  only  that  part  of  the  produc- 
tion which  is  included  within  the  limits  of  high-grade  silver  ores,  the 
mineral  being  woith  8l'50  and  upward  per  ton  in  preci  us  metal.  But, 
as  in  Colorado,  about  81,350.000  of  this  material  is  produced,  annually. 
It  constitutes  a  considerable  item  in  the  total  yield  of  tin1  mines,  and  the 
business  of  handling  it  indirectly  affects  all  ores  of  lower  grade  that  are 
not  treatedjiitor  close  by  the  mine.  In  this  way  the  entire  system  of  ore- 
brokerage— uj  which  a  capital  of  not  less  than  $700,000  is  employed — is 
sadly  deiiKiialized,  and  has  in  turn  demoralized  .tpie  whole  business  of 
smelting,  jiwiucers  cannot  now  buy  directly  of.  the  miner,  but  must 
deal  throiifjlij middlemen,  who  are  constantly  quarreling  among' them- 
selves on  tfjt^Subjcets  of  rates,  weights,  and  freights. 

A  glaneeirt;the  map  of  Colorado  will  show  bow  much  the  question  of 
geogiaphy'Juteis  into  the  business  of  mining.  For  instance,  the  mines 
osi  the  Middle  Boulder  and  Lett  Hand  Creeks  tnrve  a  most  natural  and 
eonvenieuUmtlet  for  their  produce  by  way  of  the  Criikius  of  these  streams. 
But  when  the,  plains  are  reached,  the  greater  pa.i>;t;of  the  ore  is  brought 
around  to  the  mouth  of  the  next  canon,  (Clear  Creek.)  and  is  transported 
25  miles  up  into  the  mountains  again  before  ^eduction.  Clear  Creek 
County  or^s  have  from  15  to  30  miles  between,  jthem  and  the  nearest 
smelting  works.  Park  .County  mineral  is  smelted  to  matte,  and  then 
shipped  ia#jniles  before  it  is  reduced  to  bulljyiK.,  ltosita  has  190  miles 
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™„  it  and  reduction,  while  San  Juan  ores  have  to  cross  two  snowy 
ranges,  and  spend  ten  days  at  least  oil  the  road  before  the  furnaces  are 
readied. 

Nevertheless,  in  the  face  of  these  numerous  natural  disadvantages, 
ore  slid  ke-ps  going  out  of  Colorado,  and  the  struggle  for  ihe  possesion 
of  it  is  as  brisk  as  ever.  Saint  Louis  and  Pittsburgh  at.  least  do  not 
seem  to  have  been  injured  by  the  competition,  if  one  may  judge  by  the 
fact  of  their  continued  purchases,  even  at  tbe  highest  rates. 

The  main  advantage  possessed  by  eastern  buyers  lias  been  their  com- 
mand of  a  elieap  fuel— coke.  It  is  possible,  that  when  the.  Denver  and 
liio  Grande  Railroad  reaches  Trinidad,  which  will  be  early  in  the  sum- 
mer Colorado  sineliingworks  can,  bv  the  use  of  domes!  ic  coke,  suc- 
cessfully compete  with  those  in  the  East,  Eastern  coke  now  costs  from 
$L'.)tosT-ii>  per  ton  at  the  foot  of  the  mountains,  while  the-  Trinidad  coke. 
which  is  believed  to  be.  quite  as  good  lor  tiic  purposes  ol  Ihe  smelter  as 
that  of  Pennsylvania  or  Indiana,  can  be  laid  down  in  Denver  tor  §10  to 
$12  per  ton. 

In  the  siiie.lt  in."-  business  some  important  change*  have  occurred.  Ihe 
persistent  effort  at.  Golden  City  to  smelt  for  lead  has  not.  proved  success- 
ful, and  the  management.  Hading  that  the  supply  of  galena  was  inade- 
quate, has  altered  the  works  accordingly,  and  is  now  smelting  lor  copper- 
matte.  This  establishment  has  only  been  in  operation  daring  the  hist 
three  months  of  the  year,  hut  its  campaign  was  so  much  ot  a  success  thai 
operations  will  now  in  all  probability  be  continuous,  with  uotirol  thcdis- 
eounu'Li)  -stoppages  that  have  formerly  done,  so  much  toward  uiscredinng 
the  establishment  in  the  eyes  of  the  miner.  The  follow;!'.-  statement, 
taken  from  the  books  of  the  company,  shows  the  business  ot  the  three 
months  ending  December  20,  1875: 

Total  number  of  tons  of  ore  bought 660 

Total  number  of  ounces  of  silver ±-1 

Total  number  of  ounces  of  gold ■*<* 

Outlay : 

Cash  paid  for  stock -   $*>*,  ■*>{  "■; 

Labor,  fuel ,  flux,  &c 10,-41   .0 

51,043  SI 

Income : 

Receipts  from  bullion-sales $;;; •  -\h  \  f> 

Metal  on  hand,  (lead,  gold,  and  silver)* ,''!r  ,,,', 

Metallic  lead  and  copper 1'  "^  m 

59,618  53 

Tlie  amount  of  lead  ore  received  was  very  small,  averaging  about  7 
per  cent.,  or  -101  tons,  of  which  about  25  per  cent,  was  saved. 

I  may  mention  here  an  improvement,  in  the  utilization  oi  the  lignites 
of  Ihe  country  lately  introduced  by  Mr.  West,  the  superintendent,  which 
is  an  important  advance  in  local  metallurgy.  1  refer  to  his  apparatus 
for  using  powdered  lignite  in  reverberatory  furnaces.    Mr.  M  est  has 

-Thin  it  fin  !:k-1ilI«  ;m  .'lUn.ato,  Tjiisud  on  former  runs  of  lliu  s;im.;  works,  of  the 
mate-rial  in.  tliu  furiuuiii-liuai'tlis. 
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been  experimenting  on  this  subject  for  a  long  time,  and  has  his  machinery 
now  in  operation,  having  attained,  solar  as  can  be  judged  by  outsiders, 
a  perfect  success. 

The  coal  is  ground  to  a  powder  and  stowed  in  a  box,  in  the  bottom  of 
which  are  two  outlets.  Through  these  the  coal  is  forced  by  a  right-and- 
left  screw  into  two  upright  pipes,  through  which  it  falls  into  the  hori- 
zontal draught  or  blast  pipes.  Here  the  tailing  coal  is  caught  by  the  blast 
and  carried  into  the  furnace,  where  it  ignites  immediately  on  reaching 
the  bridge.  When  the  furnace  is  first  fired  up,  it  is  of  course  necessary 
to  start  a,  fire  in  the  lire-box,  but  no  additional  wood  is  needed  afterward, 
except  when,  after  drawing  both  slag  and  matte  and  recharging,  the 
furnace  cools  off  more  than  usual. 

This  device  has  now  been  in  operation  for  several  weeks  without 
interruption.  Although  the  coal  used  contains  from  20  to  27  per  cetit.  of 
moisture,  and  is  from  one  of  the  second-rate  lignite-mines  of  the  Terri- 
tory, the  combustion  is  far  more  perfect  than  can  be  brought  about  with 
lump-coal,  and  the  heat  is  intense  and  very  even.  More  striking,  how- 
ever, is  the  financial  success  (if  the  machine.  It  is  now  running  stead  ik- 
on a  7-ton  matte-furnace  and  saving  £:',(>  per  day  on  previous  cost.  The 
idea  of  burning  coal,  and  especially  soft,  coal,  in  the  shape  of  a,  fine  pow- 
der, is  of  course,  uot,  new,  nor  do  I  think  that  Mr.  West  makes  this  claim. 
Messrs.  Wbelpley  &  Storer  have,  in  fact,  for  years  had  a  patent  on  a 
very  perfect  device  for  this  purpose,  which  has  been  extensively  used 
throughout  the  country.  It  consists  of  a  ventilator,  the  anus  of  which, 
at  the  same  time  that  they  furnish  the  necessary  blast  for  perfect  com- 
bustion, crush  the  coal  to  an  impalpable  powder,  which  is  continually 
fed  out  into  the  combustion-chamber  by  the  wind. 

I  cannot  close  these  observations  without  pointing  out  the  fact  that, 
although  a  very  perfect  combustion  is  accomplished  in  this  way,  the 
employment  of  the  method  for  the  purpose  of  matte-smelting,  with  lig- 
nites as  a  fuel,  is  objectionable  on  the  ground  that,  the  very  siliceous 
ashes  tire  carried  into  the  sm  el  ting-chamber,  thereby  increasing  the 
percentage  of  silica  already  in  the  {mostly  very  siliceous)  ore,  and  thus 
either  occasioning  an  augmented  addition  of  flux  or  a  direct  loss  of  heat 
by  the  higher  temperature  necessary  to  lignify  a  more  siliceous  slag,  to 
say  nothing  of  a  probably  greater  loss  of  the  precious  metals,  both 
through  the  stiller  slag  and  mechanically  by  the  draught. 

A  more  proper  way  of  using  the  lignites  for  smelting  ores  of  the 
precious  metals  in  reverberatories  is,  no  doubt,  the  employment  of  gas- 
generators  or  devices  half-way  between  the  common  grate  and  gas- 
generators,  such  as  have  been  employed  for  some  time  by  Mr.  Praree, 
of  the  Boston  and  Colorado  "Works,  and  by  various  works  in  Utah, 
in  the  latter  Territory  mainly  in  roast ing-furnaees  used  for  slagging. 
In  this  method  there  is  not  only  a  perfect  combustion  reached,  but  the 
ashes  are  also  kept  separate  from  the  charge  and  the  temperature  can 
be  regulated  at  wi  1  by  a  simple  damper. 

The  Hoyd  Works,  at  Boulder,  have  produced  about  60,000  during  the 
year.  The  proprietor  has  not  yet  perfected  his  system,  and,  moreover, 
has  never  succeeded  in  getting  a  good  supply  of  galena-ores.  Hois, 
however,  working  a  galena-vein  in  James  Creek,  and  expects  to  be  bet- 
tor  supplied  next.  year. 

The  Denver  Works  have  been  idle  during  the  entire  year,  but  are  to 
be  opened  iu  the  early  spring. 

The  following  table  gives  a  list  of  works  in  operation  during  1875, 
with  their  capacity,  location,  system  of  reduction,  and  plant.     I  include 
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:ks  that  hare  run  at  any  time  during  the  year,  excepting  stamp- 


_ 

L„»„. 

•asr 

Plant. 

%& 

Boulder,  (Nortb) 
Black  Hawk.... 

Boasting    and 

ALiUe  roasting. 

JSiHlim    and     Colorado 
Smelting- Works. 

2  caleiniiiji-fui'iianes;  4  matto-far- 
1  cnlcining-furnaoe ;  1  matte-fnr- 

20  stamps;  1  triple  Stewart  furnace 
1  calcining  and  1  matte-furnace  ... 
30  stomps  i  4  Brtickner  cylinders, 

20  stamps;  2  furnaces  and  pans... 
Boasting  and  blast  fnrnaoe 

50 

,S[J.-Hl]!,r-W.  ;■  .-,    ill,:,: 

"[:■■■.  .I;,  Sin, ■lr.ing-Worka.. 
C  oldaii  Smelting-  Work  B . . 

Jpiilil  .1-  Crosby  Works.. 

Mount  T.inooln  Smelting. 

B    n 

Leaii- smelting  - 

Matto-smelting 
Roasting    and 

n 

Golden., 

15 

Nederland  .... 

in 

r 

Ooiupauy. 

Borita 

in 

nn 

oSSfjfS, 

Load 

in 

GILPIN   COUNTY. 

The  production  of  the  Gilpin  County  mines  during  the  year  has  been 
as  follows : 

CnrreDcy. 

Stamp-mill,  gold $1,240,109  00 

Boston  and  Colorado  Smelting-Works 502, 000  00 

Ore  shipped  aud  jewelers'  gold 21, 876  00 


1,763,985  00 
Or,  in  gold-value 1, 520, 555  07 

The  following  is  the  currency  and  gold  value  of  mill-gold  by  months: 


Months. 

Cmreney. 

Coin. 

(99,  993  33 
T8,  £08  30 
87, 610  05 
90, 734  97 
85, 0B7  51 
•  110.667  78 

(Gold...    (84,901  17 

— (86,102  93 

JGold...       01,908  71 

(Gold...       74, 431  41 

— , 75,563  87 

J  Gold...       77,0*1  2d 

'"'    6r"    — — —         78,959  13 

— . 73,727  30 

(Golil.-      94,li;»  2-1 

— 95,451  30 

(Gold...        9!!,!li.-,  77 

— ■ 10L3193J 

f  Gulil...     101. 1SS  S3 

— I 102,0673* 
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*» 

Can 

«.<*. 

Coin. 

$113,175  35 
109,  563  00 

133,  499  46 

J  Gold . . 

!  Sliver. 

C  Gold . . 

i  Silver. 

1  Col  it   . 

(  Gold . . 

i  Silver. 

1.'  r>4S  73 

III:*  40 
1,  713  70 

(97,251  73 

103,  HO  80 

97, 048  30 

114.381  10 

i.*!iua:>  us 

.,087,664.0 

Thirty  stamp-mills  bare  been  in  operation  during  the  year,  carrying 
a  total  of  56  heads  of  stamps,  all  that  was  available  without  the  intro- 
duction of  new  steam-power.  Among  the  mills  that  have  been  running 
are  Potter's,  Clayton's,  Waterman's,  Whitcomb's,  Buell's,  Briggs's 
Smith  &  Parraelee's,  Black-Hawk,  Empire,  Wheeler,  and  Sullivan. 

Among  the  many  mines  in  active  operation  during  the  year  the  fol- 
lowing are  the  principal  ones : 

Mammoth.— From  1,000  to  1,500  feet  of  this  vein  have  been  worked 
during  the  year,  mainly  by  lessees.  It  has  paid  well,  and  has  vielded 
a  steady  production  of  10  to  15  tons  daily,  worth  $10  per  ton.  Toward 
the  close  of  the  year  the  production  increased,  and  is  now  nearly  double 
the  above  figure.  Almost  all  the  ore  coming  out  is  from  levels  and 
stopes  within  200  feet  of  the  surface. 

Bates  &  Hunter. — The  amount  of  work  done  on  this  property  during 
the  year  has  been  small,  and  consisted  mainly  in  clearing  it  of  water 
and  placing  it  in  shape  for  further  developments.  Its  western  extension, 
the  German,  has  received  more  attention.  The  latter  is  proving  itself 
to  be  one  of  the  best  mines  on  Mammoth  Hill.  It  was  opened  during 
tbe  summer,  and  has  been  worked  continuously  since  then  with  good 
results. 

The  Mountain  City  has  been  successfully  worked  during  the  entire 
year  by  a  small  force  of  men.  It  has  yielded  ore  worth  from  $12  Lo  $15 
per  ton. 

The  Tiernay  lode  has  produced  a  fair  quantity  of  $8  to  $10  ore. 

Work  was  commenced  on  the  O.  K.  in  July.  A  new  shaft-house  has 
been  built,  and  the  shaft  sunk  to  the  depth  of  165  feet.  The  ore  has 
averaged,  in  the  mills,  about  $10  per  ton. 

The  Winnebago  mine  was  worked  a  little,  during  last  year.  The  shaft 
was  drained  and  a  small  amount  of  ore  taken  out.  Prom  the  cailon  of 
Chase  Gulch,  on  the  northern  slope  of  Carlo  Hill,  is  running  the  Belden 
Tunnel,  which,  at  the  close  of  the  year,  liar.]  attained  a  length  of  100 
feet.  It  is  being  pushed  ahead  rapidly,  and  will  intersect,  the  Wimitbagu 
about  000  feet  below  its  outcrop. 

The  Gunnell  ranks  among  the  very  best  mines  of  the  county.  Eight 
hundred  feet  have  been  under  lease  '(lining  the  year  to  .Kimller  &  Ful- 
ler ton,  and  several  other  parlies  have  been  working  on  other  parts  of 
the  vein.  The  main  shaft  had  readied  at  the  close  of  the  year  a  depth 
of  700  feet,  and  the  production  amounted  io  between  25  and  35  tons 
daily.  The  Gunnell  ore  is  of  rnther  low  grade.  That  which  is  milled 
averages  $10  per  ton,  while  the  smelling  ore  brings  from  $50  to  $75 
at  the  Boston  and  Colorado  Smelting- Works.     The  mine  has  been  much 
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troubled  during  the  year  with  water,  but  has,  nevertheless,  been  worked 
with  profit. 

The  Prize  and  the  Sensenderffer,  which  are  probably  southwestern 
extensions  of  the  Gunnell,  have  been  idle  during  the  entire  year.  Be- 
yond the  latter,  however,  and  still  on  the  same  vein,  is  the  Hubert, 
which  has  been  worked  daring  a  portion  of  the  year,  and  with  very 
satisfactory  results.  Some  of  the  ore  extracted  has  beeu  of  very  high 
grade. 

The  Fiske  is  one  of  the  old  standard  mines,  and  is  still  under  lease 
to  Mr.  George  W.  Matee.  It  has  produced  quite,  steadily  during  the 
year  about  $5,000  monthly.  It  is  now  worked  entirely  from  the  surface, 
instead  of  from  the  IJobtail  tunnel,  as  formerly. 

The  Pleasant  View  was  incorporated  in  January,  1876,  under  a  stock 
organization,  and  the  stock  was  put  on  the  Deuver  board.  It  is  un- 
doubtedly an  extension  of  the  Gunnell,  and  is  a  mine  of  great  promise. 
At  the  close  of  the  year  the  shaft  was  150  feet  deep,  and  two  sets  of 
levels  had  been  started.  A  good  body  of  ore  was  exposed  along  the 
entire  depth  of  the  shaft.  No  ore,  however,  has  been  milled  as  yet. 
This  mine  is  one  of  the  old  locations  of  the  county ;  but,  though  well 
worth  developing,  it  has  lain  idle  for  a  number  of  years. 

The  Saint  Louis  lies  close  to  the  Pleasant  View,  and  is,  probably,  on 
the  same  vein,  or  a  branch  of  it.  It  was  re-opened  during  the  summer, 
after  several  years  of  inactivity,  and  has  been  sunk  npon  for  over  100 
feet.  The  vein  shows  good  "pay"  in  considerable  quantity.  It  is  taken 
out  as  development  proceeds,  and  accumulated  on  the  dump.  About 
50  tons  is  the  amount  thus  far  extracted.  The  mine  is  owned  by  "Wis- 
consin parties,  who  are  opening  it  extensively  before  crushing  any  ore. 

The  Leavitt  was  worked  steadily  up  to  the  mouth  of  June,  and  pro- 
duced in  that  time  $35,000.  During  the  remainder  of  the  year  the  main 
portion  of  the  mine  was  idle,  but  at  the  close  of  the  year  the  entire 
property  was  leased  to  the  Briggs  Brothers,  who  are  preparing  now 
to  work  the  mine  on  a  more  extended  scale  than  ever  before.  As  this 
mine  is  one  of  the  most,  largely  developed  in  Gilpin  County,  it  merits  a 
special  description.  The  vein,  which  has  been  traced  clearly  from  Clear 
Creek  to  Quartz  Hill,  a  distance  of  about  3  miles,  is  opened  by  mine 
shafts,  the  deepest  of  which  is  now  a  little  over  500  feet  down.  For  200 
feet  on  either  side  of  this  shaft  the  vein  has  been  worked  very  extensively, 
aud  has  produced  nearly  $500,000  in  gold.  The  entire  vein  is  estimated  L> 
have  yielded  since  its  opening  about  $1,000,000,  which,  considering  the 
desultory  manner  in  which  all  but  that  portion  around  the  deep  shaft 
has  been  worked,  and  the  low  grade  of  the  ore,  ($7  to  $11  per  ton,)  is 
an  unusually  large  amount, 

The  total  length  of  the  shafts  aggregates  2,210  feet,  and  of  levels  far 
more.    The  amonnt  of  ground  broken  is  enormous. 

Six  hundred  and  eighty  feet  west  of  the  main  Leavitt  shaft  the  lode 
is  crossed,  diagonally  by  the  Kip  vein,  which  is  included  in  the  Leavitt 
property,  and  which  has  been  opened  to  a  depth  of  270  feet.  The  ore 
in  this  vein  is  similar  to  that  of  the  main  fissure,  and  is  found  in  bodies 
of  large  size.  The  main  feature  of  interest  in  this  property  is  the 
arrangement  by  which  the  60-stamp  mill  and  the  boilers  of  the  hoisting- 
eugine  are  supplied  with  water.  Gregory  Gulch  does  not  furnish 
enough  water,  even  in  the  Spring,  to  supply  so  large  an  establishment, 
and,  moreover,  the  stream  is  so  charged  with  the  debris  of  mills  far- 
ther up  the  gulch  as  to  be  totally  unlit  for  use.  It  was  determined 
after  long  consideration,  by  Mr.  Buell,  the  proprietor,  to  erect  a  series 
of  settling- tanks,  and   use   the  water   from  the  mine  over  and  over 
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again  in  the  mill  until  enough  was  gained  for  all  purposes.  The  de- 
mand for  the  mill  ami  boilers  was  from  100,000  lo  150.000  gallons  each 
in  24  hours,  while  the  mine  furnishes  from  25.000  to  ."iti.ooo  gallons  hi 
the  same  time.  The  arrangements,  now  in  most  successful  operation, 
are  as  follows : 

Tank  Ho.  1,  into  which  the  water  flows  from  the  pumps,  is  25  feet 
square  and  4  feel,  deep,  and  is  divided  into  compartments  1.5  feet  long 
Tjy  3  feet  wide.*  The  water  flows  from  one  compartment  to  another, 
and  in  the  transit  leaves  behind  the  heavier  particles  of  ore  and  rock 
hrought  np  from  the  shaft.  From  So.  1  the  water  is  carried  through 
a  race-way  into  tank  So.  2,  which  has  a  capacity  of  80,000  gallons. 
This  tank  is  divided  into  two  compartments,  through  which  the  water 
passes;  and  out  of  them  by  a  second  race-way  into  tank  Ko.  3,  the 
capacity  of  which  is  100,000  gallons.  Prom  this  it  passes  through  a 
flume  50  feet  long  into  a  well  underneath  the  floor  of  the  mill.  Here  it 
is  quite 'clear  and  ready  for  use  in  the  batteries.  Small  pumps  elevate 
the  desired  quantity  into  circular  tanks  in  front  of  the  stamps,  from 
which  it  is  led  to  the  mortars,  to  be  subsequently  returned  to  the  tanks. 

The  whole  distance  traveled  by  the  water  from  the  Stamps  to  its  re- 
turn to  them  again  is  400  feet.  The  tanks  are  sluiced  out  frequently, 
and  easily  kept  clear  from  waste.  In  addition  to  the  three  tanks  above 
mentioned  is  a  fourth,  having  a  capacity  of  250,000  gallons,  making  the 
total  storage  capacity  of  the  system  500,000  gallons.  Its  advantages 
are  not  alone  that  a  small  amount  of  water  is  made  to  supply  a  large 
demand  by  using  it  several  times  over,  but  it  has  been  found  that  even 
in  the  coldest  days  in  winter  a  temperature  of  00°  to  70°  is  maintained 
in  the  tanks,  and  thus  a  comparatively  warm  water  is  supplied  to  the 
stamps  without  the  use  of  steam  hearing  apparatus. 

Almost  all  the  work  done  on  the  Bobtail  .Mine  during  1S73  was  below 
the  tunnel-level.  The  deepest  workings  are  now  71(0  feet  below  the  sur- 
face, or  135  feet  below  the  tunnel.  At  the  depth  of  90  feet  below  tho 
tunnel  a  continuous  level  has  been  driven  for  more  than  1,000  feet,  ex- 
ploring the  entire,  ground  owned  by  the  company.  About  70  men  have 
been  steadily  employed  during  the  year,  and  the  production  has  aver- 
aged over  2,000  tons  per  month.  The  mill-ore  is  gradually  improving 
in  value,  and,  owing  to  the  extended  developments,  "many  thousand  ions 
are  constantly  exposed  in  advance  of  extraction.  At  the  point  where 
the  tunnel  cuts  the  vein,  the  company  is  sinking  its  main  shaft,  through 
which  hereafter  the  entire  traffic  of  the  mine  is  to  be  carried  on.  A  large 
underground  chamber  is  being  excavated,  in  which  heavy  hoisting  and 
pumping  machinery  will  he  erected.  The  company  has  also  determined 
to  use  machine-drills  in  tho  mine,  and,  after  a  long  examination,  has 
decided  upon  the  Wood  drill,  and  a  full  set,  with  a  compressor,  has  beeu 
ordered.  The  Bobtail  vein  maintains  a  good  width  in  its  lowest  work- 
ings, at  places  expanding  15  or  20  feet.  The  ore  as  it  goes  to  the  mill 
averages  6!)  to  $11  per  ton,  and  is  worked  at  a  considerable  profit.  The 
Btnelting-ore  does  not  assay  as  richly  as  last  year. 

The  Gregory  lode  is  at  present  one  of  the  largest  producing  veins  in 
Colorado.  During  1875  operations  have  been  carried  on  upon  five 
claims,  representing  a  total  length  of  2,000  feet.  These  were  the  New 
York  anil  Colorado  Company,  (500 feet,)  the  Biiggs,  (::()0  feet,)  the  lilack- 
Hawk,  (300  feet.)  the  Consolidated  Gregory,  (500  feet..)  and'  the  Narra- 
gansett,  (500  feel.)    The  product  of  ore  has  amounted  to  19,000  tons  of 
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mill-root,  of  an  average  value  of  »10  per  ton,  and  485  tops  of  smelting- 
ore,  which  sold  lor  $11,000,  making  the  total  yield  of  the  vein  for  the 
year  *251,000.  „     ,         ..  _        ,. ,  ,    , 

"   The  three  ui-irto  claims-the  Briggs,  Black-Hawk,  and  Consolidated 

(Irecorv— are  now  consolidated  under  one  management,  that  ot  the 
Brirfgs  Brothers,  who  have  contracted  for  a  three  years'  lease  on  the 
last  mined.  The  combined  property  has,  since  the  consolidation,  been 
nrndiiciti"  1  .son  Ions  a  month,  worth  about  830,000  to  the  producer.  It 
will  be  seen,  therefore,  that  this  property  alone  will,  if  its  present  rate 
of  production  is  continued,  yield  during  1876  more  than  the  entire  vein 
did  during  the  last  year.  . 

The  deepest  workings  on  the  vein  are  in  the  Briggs  claim,  whose  shaft 
is  at  present  700  feet  deep  below  the  bottom  of  the  gulch.  The  month 
of  this  shaft,  is  located  at  the  lowest  point  of  tin'  outcrop  ol  the  vein. 
Its  bottom  is  considerably  oyer  1,200  feet  below  the  outcrop  of  the  Bar- 

rafheSNarragansett  has  been  worked  but  slightly  during  1875.  The 
main  shaft,  which  was  110  feet  in  depth  at.  the  beginning  of  the  year,  is 
now  a  little  over  5(10  feet.  At  the  depth  of  470  feet  a  level  115  feet  long 
has  been  driven  west,  and  one  55  feet  east,  A  slope  has  been  broken 
above  the  former,  from  which  a  little  more  than  halt  the  production  of 
the  mine  has  come;  the  remainder  has  been  taken  from  old  stopes  nearer 

'  During  the  year  the  main  shaft  of  the  New  York  and  Colorado  Com- 
pany hai  been  extended  in  depth  50  feet.  On  the  large  vein  500  feet  of 
levels  have  been  driven  and  two  00-foot  winzes  sank.  On  the  small 
vein  the  350-foot  shaft  has  been  straightened  and  retimbered  and  AiO 
feet  of  levels  driven.  A  large  amount  of  sloping  has  been  dooe,  and 
the  production  has  more  than  covered  all  current  expenses,  though 
never  pushed  beyond  legitimate  working.  The  standing  of  the  mino 
at  the  opening  of  the  vein-  is  such  that  stockholders  may  feel  that  the 
property  is  now  saved  from  the  wrecked  condition  in  which  it  was  three 

JITne  ■Sr.'artz  Hill  mines  have  furnished  during  the  year  abont  one-third 
of  the  stamp-gold  product  of  the  county.  The  Burroughs,  Kansas, 
Gardner.  Alps.  Illinois,  and  Kent  County  have  teen  the  prominent  pro- 
ducers. A  number  of  minor  properties  have  given  a  considerable  aggre- 
gate product.  At  the  base  of  the  hill  the  Quartz  Hill  Tunnel  Company 
is  still  at  work,  and  advancing  slowly. 

Twenty-nine' hundred  feet  on  the  Kansas  and  Burroughs  lodes  has 
been  operated  under  one  management  during  the  year.  To  the  .t>- 
ward,  where  the  two  veins  join,  nothing  has  been  done,  but  nex,  year 
1  he  same  company  will  probably  work  there.  The  mam  shall,  which  is 
on  the  Ophir  claim,  is  sunk  to  a  depth  of  015  leal,  and  is  producing  ex- 
cellent ore  in  good  ipiaiility.  This  shaft  is  sinking  to  gam  a  depth  ot 
1,000  feet,  when  an  extensive  system  of  drifts  will  bo  begun  and  lite 
property  opened  through  its  entire  length.  This  is  undoubtedly  one  ol 
the  Jiiio.t  mines  in  the  Territory.  It  is  generally  believed  that  the  two 
veins  will  not  only  nnile  laterally  to  the  westward,  but  will  also  fmn  in 
depth.  The  latter  point  of  juncture  will  not  probably  be  reached  in 
lite  Ophir  shaft  for  several  hundred  feet. 

Tin-  .Monmouth  claim,  on  the  Kansas,  winch  during  the  year  was 
boni-hf  by  New  .Jersey  parlies  for  a  price  not  far  from  .■'0.1.000,  has  been 
vieldin-uiiiiitoiTuiile'illv  ever  .since,  and  has  paid,  accordrog  to  State- 
ments furnished  me  by  trustworthy  parties,  a  profit  at  times  as  high  as 
12  per  cent,  a  month  on  the  investment. 
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The  English-Kansas  has  been  allowed  to  remain  idle  during  the  entire 
year.  Almost  all  the  remainder  of  this  great  vein  is  in  successful  opera- 
tion under  American  supervision. 

The  Illinois,  though  not  wholly  neglected,  has  not  been  worked  very 
extensively  during  the  year.  The  mill-ore  produced  has  been  of  high 
grade,  averaging  £20  per  ton,  and  the  operations  of  the  year  have  been 
financially  successful  on  a  small  scale.  Preparations  are  mailing  to  work 
the  vein  more  thoroughly  during  the  coming  season.  It  is  one  of  the 
best  hides  on  the  lull,  a  continuation  of  the  Mammoth,  and  possessing 
all  the  valuable  qualities  of  that  ledge. 

The  Kent  County  has  yielded  steadily  throughout  the  year.  At  one 
time  the  vein  showed  a  width  of  3  feet  of  very  rich  ore. 

On  the  Gardner  operations  have  riot  been  very  extensive.  The  Clark 
claim  has  been  worked  most,  and  has  repaid  the  lessees  moderately. 

Of  the  other  mines  on  this  famous  hill  but  little  detailed  information 
can  be  given.  The  Louis,  Register,  Roderick  Dhu,  Boston.  Alps.  Wood, 
and  Harsh  have  been  worked  intermittently  by  owners  or  lessees.  That 
they  have  not  yet  proved  largely  productive  is  said  to  be  due  to  the  lack 
of  siiilicieiit  capital  to  work  them  on  an  extensive  scale.  The  mines  of 
Gil  pi  a  County  cannot  be  relied  upon  to  yield  much  more  than  810  a  ton. 
and  in  order  to  make  this  grade  of  ore  profitable,  a  large  amount  must 
be  produced,  and  there  must  also  be  cheap  means  of  transportation  from 
the  mine  to  the  mill.  Lastly,  there  is  a  great  need  of  au  abundance  ol 
water-power,  which  as  yet  the  eounty  does  not  possess. 

The  total  production  of  the  Boston  and  Colorado  Smelting  Company's 
works  during  the  year  was  81.017.000  eurrencv,  of  which  amount  370,1100 
was  in  copper,  $527,000  gold,  and  the  remainder,  81.350,000,  silver.  The 
ores  furnishing  this  product  were  derived  from  the  surrounding  districts, 
in  the  following  proportion : 

Gilpin  County : 

Gold 6357, 000 

Silver 94,  000 

Copper 51, 000 

S502, 000 

Clear  Creek  County: 

Gold 4, 000 

Silver 438,000 

442, 000 

Park  County: 

Gold 41,  000 

Sdver ,  . .     618. 000 

Copper 19, 000 

678, 000 

Boulder  County: 

Gold 113, 000 

Silver 74, 000 

187, 000 

Fremont  County: 

Silver 126,000 

San  Juan 12. 000 

Total. i}  947)  000 

The  capital  of  this  company  was,  late  in  the  year,  increased  to 
6l,<H.u,000.    One  15  ton  furnace  has  been  added,  and  at  the  close  of  the 
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season  the  works  had  a  capacity  of  50  tons  per  day.  For  some  time 
past  Mr  Richard  Pearce,  who  is  in  charge  of  the  works,  has  been  exper- 
imenting to  find  a  process  by  which  the  gold  left  in  the  matte  after  the 
silver  is  extracted  may  be  economically  separated  from  the  copper  bot- 
toms, which  have  heretofore  been  shipped  to  Boston.  It  is  now  claimed 
that  snecess  has  been  achieved.  The  process  is  reported  to  be  an  entirely 
new  one,  and  is  kept  rigidly  secret.  So  thing  is  now  shipped  from  this 
establishment  hut,  tine  bullion.  Even  the  cement-copper  which  is  pre- 
cipitated in  the  Ziervogel  process  is  to  be  melted  into  ingots  hereafter 
before  shipment.  .      . 

The  arrangements  and  appointments  of  this  establishment  are  in  the 
hi-host  dciee  etei.lit.able  to  the  management.  Receiving  as  it  does 
ores  ijt-.ru  all  pans  of  the  Territory  in  very  largo  quantity,  it  requires 
extensive  sampling-floors.  The  quantity  of  telluric  ores  alone  treated 
last  year  amounted  in  value  to  considerably  over  ¥100,000,  while  about 
*r.u<x)0  worth  of  silver-ores  from  the  southern  part  of  Colorado  were, 
sett,  Wre  for  treatment.  The  company  lias  been  able  to  build  up  a  largo 
area  of  around  along  the  narrow  gulch  by  a  proper  disposition  of  its 
•:\^-<  ami  has  utilized  to  great  advantage  the  space  thus  gained.  At 
-he'elo-e  of  the  year  several  important  changes  were  in  progress,  which 
will  be  carried  out  before  spring,  and  which  will  increase  facilities  and 
cheapen  flic  cost  of  handling  the  ore.  A  full  description  of  the  works 
will  be  found  in  the  metallurgical  part  of  this  report. 

CLEAR  CREEK  COUNTY. 

The  production  of  the  mines  of  this  county  for  the  year  has  been  as 

Currency. 
Silver  bullion  from  the  Stewart  Reduction  Works,  Judd  & 

Crosby  Works,  and  Pelican  Mill    -  -  -' «*'l ',  ■■' 

Ore  shipped  to  Boston  and  Colorado  Smelting- Works ,£  n-a 

Ore  shipped  to  Golden  City  rtmel  ting-Works 2»,  W» 

Ore  shipped  out  of  the  Territory ;•••-■"• a  ' 

Cold  produced  from  South  Clear  Creek  hydraulic  mines  and 

from  Empire  veins Sl>>  "u" 


follows 


Total 

Coin  value.. 


.  2,110,902 
.  1,819,598 


Nearly  12,000  tons  of  ore  was  produced  and  sold,  making  the  average 

o-nu'e  of'  Clear  Creek  mineral  about  *17.j  per  ion.  Comparing  this  wuh 
,',-ults  of  the  previous  Year,  it  will  be  seen  that  much  more  ore  has  been 
broken,  but  the  increase  has  been  mainly  of  the  lower  grades,  such  as 
Pave  heretofore  been  unavailable.  This,  coupled  with  the  iaei  that  two 
large  con  cent  rati  on -works  are  now  in  operation  at  Georgetown,  may  be 
considered  as  a  most  favorable  indication  of  the  healthy  growth  ot  the 
mining  industry.  ..         ,.  ,,  ..  ,. 

It  mav  not  be  amiss  in  this  connection  to  discuss  the  peculiar  condi- 
tion of  the  ore  market  in  Georgetown,  which,  as  much  as  any  one  other 
circumstance,  has  given  unusual  prominence  l.o  the  district,  and  forced 
the  miners  into  what  now  may  be  considered  an  unhealthy  condition. 
In  addition  to  the  two  milling  establishments  that  have  sought  tor  all 
the  ore  they  could  got,  there  have  been  no  less  than  five  parties  seeking 
ore  for  export,  either  to  works  out  of  the  Territory  or  to  works  m  other 
dismet*.    The  competition  consequently  has  been  exceedingly  lively, 
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and,  as  outside  purchasers  have  had  the  advantages  of  much  larger 
capital,  the  result  has  heen  that  the  home  reduction-works  have  made 
little  if  any  profit,  aud,  moreover,  have  been  driven  in  great  measure 
to  content  themselves  with  the  low  grades,  that  would  not  bear  the  cost 
of  transportation.  Indeed,  it  is  doubtful  if  outside  purchasers  have 
made  any  appreciable  profit,  and  the  only  parties  who  have  cause  to 
congratulate  themselves  are  the  miners  and  middle-men.  It  may  be 
urged  that  if  these  have  not  suffered,  the  industry  is  uninjured  ;  but 
such  an  assumption  is  certainly  a  mistake.  Any  business,  to  he  in  a 
healthy  and  prosperous  condition,  should  yield  satisfactory  returns  to 
both  producer  and  consumer.  If  the  conditions  are  otherwise,  there  will 
come  a  time  when  the  latter  (or  most  of  them)  will  decline  to  conduct 
business  without  reasonable  profits,  and  the  market  will  fall  into  the 
hands  of  one  or  two  parties  whose  capital  has  allowed  them  to  outlast 
the  rest,  and  who,  when  their  torn  arrives,  will  put  down  prices  to  a 
figure  that  will  not  only  permit  a  present  profit,  but  will  rapidly  make 
up  for  all  previous  losses. 

This  condition  of  affairs  is,  perhaps,  not  far  distant  in  Georgetown. 
For  some  time  past  Mr.  Stewart  has  seen  the  impossibility  of  an  amal- 
gamation-works competing  for  ore  in  a  base-metal  district  where  aa 
high  as  $  L  for  each  per  cent,  of  lead  over  15  has  been  offered  by  outside 
buyers ;  and  he  has,  therefore,  endeavored  to  protect  himself  by  remod- 
eling his  system  of  reduction  so  that  it  would  include  the  separation  of 
copper  and  a  more,  perfect  extraction  of  the  silver.  Unfortunately,  his 
works  were  destroyed  by  fire  on  December  10,  and  all  endeavors  in  that 
hue  must,  for  some  time  at  least,  be  delayed. 

The  mines  around  Georgetown  have  now  been  opened  to  such  an  ex- 
tent that  the  average  quality  of  their  production  may  fairly  be  gauged, 
It  is  evident  that  uot  over  ten  tons  daily  of  ore  really  suitable  for  roast- 
ing and  amalgamation  can  be  produced  without  having  recourse  to 
dump-rock,  which  had  better  go  for  concentration-works.  Even  this 
supply,  if  it  bo  of  good  grade,  (150  to  250  ounces,)  will  be  sought  by  ex- 
porters. Our  amalgamation-works  is,  in  fact,  all  that  the  present  busi- 
ness of  the  camp  can  supply,  and  more  will  only  serve  to  increase  the 
complications  already  existing. 

The  market  has  further  suffered  from  the  wide-spread  opinion  that  a 
large  proportion  of  the  ores  were  suitable  for  lead-smelting.  While  it 
is  true  that  on  an  average  about  10  per  cent,  of  that  metal  can  be  ob- 
tained, and  from  many  of  the  mines  even  a  higher  percentage,  it  must 
not  be  overlooked  that  with  the  galena  occurs  so  large  a.  quantity  of 
zmc-blende  that  its  value  as  a  smelting  ore.  unless  separated,  is  greatly 
iuipaired.  In  spire,  however,  of  this  fact,  which  has  been  amply  de- 
monstrated, there  is  still  a  vigorous  demand  from  Pittsburgh,  Wyan- 
dotte, Chicago,  Saint  Louis,  and  Newark  for  Georgetown  ores.  This 
demand,  caused  at  first  by  a  desire  to  get  galena.,  is  now  continued  from 
a  wish  to  secure  high-grade  silver-ore,  (which  undoubtedly  the  mines 
can  yield.)  and  Georgetown,  being  the  only  camp  of  any  size  on  the 
eastern  slope  of  the  range  producing  such  ore,  has  been  the  theater  of 
the  most  active  competition.  Buyers  have  been  willing  to  pav  nearly 
the  full  value  of  the  silver  and  lead,  in  order  to  obtain  the  ore  for  mixing 
purposes. 

Mr.  Van  Wageneu  considers  this  an  unfortunate  condition  of  affairs, 
because  it  discourages  home  smelting- works;  because  it.  creates  ficti- 
tious values  for  the  product  of  the  mines,  which  cannot  be  expected  to 
last ;  and  because,  as  soon  as  any  Other  locality  is  opened,  where  true 
lead-smelting  ores  can  he  produced,  buyers  will  have  no  more  need  of 
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those  from  Georgetown  and  the  market  will  be  left  in  the  hands  of  a 
few,  who  can  make  their  own  prices. 

I  am  not  snre,  however,  that  the  demand  for  the  Georgetown  ores 
"for  mixed  purposes"  is  unhealthy,  or  would  cease  upon  the  discovery 
of  other  districts  supplying  purer  galena. 

The  following  is  a  list  of  the  important  mines  that  have  been  worked 
during  the  year: 

Stevens,  Baker,  East  Roe,  Brown,  Glascow,  East  Terrible,  Parr,  Silver 
Plume,  Queen  of  the  West,  New  Boston,  Comet,  Colorado  Central, 
Ocean  Wave,  St.  Joe,  Hercules  and  Seven -Thirty,  Coldspring,  Dives, 
Pelican,  Payrock,  Dunkirk,  Fred  Rogers,  Polar  Star,  Silver  Cloud,  Mag- 
net, East  Grille! h,  Equator,  Star,  Pulaski,  Victor,  President,  Silver  Ore. 

In  addition  to  these,  a  very  large  number  of  claims  have  been  more 
or  less  under  development.  The  system  of  leasing  is  much  in  favor, 
and  fully  one-third  of  the  production  is  from  mines  worked  in  that 
manner.  At  the  same  time,  the  larger  mines  are,  as  a  rule,  operated 
on  a  more  comprehensive  and  better  system  than  heretofore,  and  as  a 
result  their  condition  lias  improved.  The  old  tunnel  excitement  (in  re- 
gard to  which  I  have  expressed  my  opinion  in  former  reports)  has 
been  succeeded  by  a  fashion  of  deep  mining,  which  has  already  proved 
itself  a  step  in  the  right  direction. 

The  new  discoveries  of  the  year  have  been  mainly  on  Democrat 
Mountain,  where  a  belt  of  very  strong  lodes,  carrying  rich  surface- ores, 
has  been  fonnd.  The  Polar  Star  and  Fred  Rogers,  which  are  older 
locations  on  this  mountain,  have  been  developed  considerably,  and  have 
yielded  good  results  from  both  their  surface  and  their  deep  workings. 
The  newly-discovered  mines  are  apparently  of  the  same  class. 

The  Empire  mines,  though  not  producing  largely,  have  not  been  left 
idle.  Mr.  Stewart  has  been  most  active  in  encouraging  their  develop- 
ment ;  and  had  it  not  been  for  the  destruction  of  his  mill,  a  large  amount 
of  mineral  would  have  been  taken  out  during  1876.  As  it  is_,  there  is 
little  or  no  market  for  the  ores,  which  are  mainly  iron-pyrites,  and 
not  very  rich  in  gold,  A  Bolthoff  mill  was  erected  there  during  the 
summer. 

The  production  of  gulch-gold  on  and  below  Spanish  liar  has  amounted, 
as  nearly  as  can  be  ascertained,  to  .^0,000,  .showing  au  increase  of  over 
$30,000  as  compared  with  last  year.  Ten  claims  have  been  worked 
intermittently  during  the  season,  two  of  which  have  done  remarkably 
well. 

At  and  near  Idaho  the  Hukill,  Victor,  Veto,  Queen,  Seaton,  and  a 
number  of  other  mines  have  been  more  or  less  worked.  The  yield  of 
l  lie:  mines  of  this  section  of  the  county  lias  amounted  to  about  *!KU'k.i0, 
most  of  which  has  been  produced  at  the  Boston  and  Colorado  Smel ting- 
Works,  which  bought  the  ores. 

Mines.— The  legal  horizon  has  undergone  a  little  clearing  this  year. 
though  none  of  tin:  heavy  suits  have  been  deiiuitely  settled.  The  Dives 
and  Pelican  tight  grew  in  bitterness  and  v  iaior  from  January,  culminating 
in  May  in  the  assassination  of  one  of  the  principal  owners  of  the  latter 
claim.'  since  which  lime  both  parties  to  the  litigtdiou  have  been  earnestly 
looking  for  a  settlement.  The  year  closed -without,  this  most  desirable 
event,  but  it  seems  likely  that  an  under.-tanding  will  bereached  within 
another  twelve  months.  Since  the  examination  of  the  property  by  Mr. 
Clarence  King,  the  attention  of  San  Francisco  capitalists  has  been 
drawn  to  it,  and  at  one  time  the  vein  was  nearly  disposed  of  to  a  com- 
pany formed  in  that  city.  Of  the  other  large  suits  none  have  yet  come 
to  a  definite  conclusion,  though  all  are  teudiug  in  that  direction. 
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In  West  Argentine  district  the  Stevens  and  Brooklyn  have  been  con- 
tinuously worked,  with  results  that  have  been  considered  fairly  satis, 
factory,  considering  the  altitude  andlocation  of  the  veins.  The  Stevens- 
having  been  purchased  by  a  wealthy  company,  will  doubtless  lie  de- 
veloped in  time  to  a  very  valuable  property.  A  tunnel  is  being  driven 
from  the  base  of  the  mountain  to  strike  the  vein  about  35(1  feet  below  I  he 
outcrop,  and  at  a  distance  from  the  tunnel -month  (so  steep  is  the  precipice 
of  the  mountain)  of  not  over  400  feet.  It  will  hardly  be  completed  till 
late  in  the  summer.  The  main  working  shaft  is  being  sunk  to  connect 
with  it,  so  that  in  future  all  operations  may  be  carried  on  from  the 
base  of  the  mountain.  This  will  lessen  the  cost  of  production  by  fully 
one-third.  The  ore  produced  during  the  year  has  yielded  in  the  mill 
about  120  ounces  in  silver  per  ton  and  70  per  cent,  in  lead.  The  vein 
has  proved  to  be  remarkably  even  and  regular  in  nearly  all  parts  opened, 
and  should  the  tunnel  cut  as  good  a  lode  below  as  is  opened  above,  the 
production  can  be  greatly  increased. 

The  Brooklyu  has  been  worked  under  lease  during  a  large  part  of  the 
year,  but  has  not  produced  any  considerable  amount  of  ore.  What  has 
come  out,  however,  has  been  of  unusually  high  grade. 

In  Brown  Gulch  more  development  has'  been  effected  during  the  past 
year  than  during  any  previous  season.  The  properties  worked  have 
been  old  discoveries. 

Early  in  the  year  the  east  level  from  the  Silver-Ore  lode  broke  into  the 
fourth  level  of  the  Terrible  mine.  Immediately  an  injunction  was  issued 
against  the  latter,  whieh,  alter  a  little  preliminary  lighting,  resulted  iu 
the  closing  of  the  Terrible  mine  and  an  order  from  the  court  prohibiting 
either  party  from  extracting  ore  from  the  ground  in  dispute  below  the 
tunnel-level.  For  several  months  parties  of  tributers  were  at  work  in 
the  upper  and  partially-exhausted  levels  of  this  famous  lode,  and  the 
concentration-works  were  kept  running.  At  the  close  of  the  year,  how- 
ever, the  entire  property  was  idle,  and  seems  likely  to  remain  so  until  a 
compromise  can  be  effected  between  the  English  company  and  Mr. 
flammill,  of  the  Silver  Ore. 

As  this  property  has  proved  to  be  one  of  great  value,  and  has  been 
developed  more  extensively  aud  in  a  better  manner  than  any  other  in 
the  district,  its  stoppage  affected  the  general  business  of  the  town  con- 
siderably, and  has  been  in  every  way  a  misfortune.  The  great  ore-body 
which  gave  the  mine  its  reputation  was,  at  the  time  of  stoppage,  as 
iiuely  developed  in  the  seventh  (lowest)  level  as  above,  and  hid  fair  to 
extend  for  a  long  distance  farther.  The  dip  of  the  chimney  was,  how- 
ever, to  the  west,  and  for  the  last  100  feet  no  ore  of  any  account  bad 
been  found  in  the  shaft.  This  circumstance  showed  that  ultimately  the 
body  would  pass  into  the  Silver-Ore  claim,  which,  during  the  last  months 
of  this  year,  proved  to  be  the  case ;  and  as  the  eastern  part  of  the  miue 
has  so  far  yielded  but  little,  it  is  evident  that  much  expensive  develop- 
ment must  be  done  before  the  English  Terrible  alone  can  gain  the  posi- 
tion it  held  before  its  stoppage.  It  has  been  hoped  that  this  considera- 
tion would  have  had  some  weight  in  inducing  the  English  stockholders 
to  buyout  the,  Silver  Ore  claim. 

The  Clark  Terrible  has  been  worked  with  considerable  steadiness 
during  the  year,  (mostly  by  lessees,)  and  has  maintained  a  moderate 
production. 

The  Mammoth  and  Glasgow  have  been  in  the  hands  of  lessees  all  the 
year.  Meanwhile  an  Erie  (Pa.)  company  has  been  running  a  tunnel  to 
cut  these  veins,  which  has  already  attained  a  leugth  of  about  300  feet. 
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When  finished  it  will  strike  the  Mammoth  at  the  depth  of  about  200 
feet 

The  Atlantic  has  yielded  a  small  quantity  of  very  rich  ore.  It  has 
been  worked  steadily,  and  is  deemed  likely  to  develop  into  a  valuable 
mine. 

The  Hercules  Company  leased  its  mine  for  the  most  of  the  year,  and 
the  production  lias  been  small,  though  not  because  of  any  exhaustion  of 
the  vein.  The  Seven-Thirty,  which  is  on  the  same  loiie,  lias  been  in  a 
similar  condition.  In  the  fall,  however,  the  Earl  Koe  vein,  which  by 
some  is  consdered  a  continuation  of  the  Seven-Thirty  and  by  others  a 
mere  spur  from  the  Hercules,  was  made  Hie  basis  of  a  stock  company, 
which  was  floated  on  the  Denver  exchange.  Subsequently  the  three 
properties  were  consolidated,  and  at  the  same  time  passed  into  the 
hands  of  new  owners.  With  the  opening  of  the  year  it  is  hoped  that 
operations  will  be  resumed  on.  a  large  scale,  ami,  judging  by  the  past 
yield  of  the  claims,  a  considerable  production  may  be  anticipated.  For 
this  vear  the  three  have  not  produced  over  §30,000. 

The  Bismarck.  President,  Brown,  Coin,  Old  Missouri,  and  a  few  others 
have  been  worked  mainly  under  lease  and  on  a  small  scale,  yet  their 
aggregate  product  l  or  ms  a  considerable  item  in  the  total  for  the  district. 

"Passing  eastward  from  Brown  Gulch,  a  number  of  claims  are  encoun- 
tered, including  the  Cashier.  Cascade,  Bush,  Mendota.  Virgin,  Silver 
Spring.  Captain  Wells,  and  Anglo-Norman,  each  of  which  has  produced 
a  small  amount  of  silver-  under  intermittent  working. 

The  dispute  over  the  Phoenix  and  Coldstream  mines  has  this  year 
been  confined  to  the  courts,  and  still  remains  unsettled.  Developments 
■  II  tJn»  Miuier  hrtvi-  . .  .jj.-.iKi*-d  aiiuuly  lu  -inking  ami  •Intlins  tr-nn  lb.' 
discovery-shaft  and  in  driving  eastward  to  connect  with  corresponding 
workings  on  the  Coldstream.  A  few  bunches  of  good  ore  have  been 
found,  but  most  of  the  vein-matter  was  of  low  grade  and  unprofitable, 
carrying  much  iron  pyrites.  The  main  shaft  on  the  Coldstream  has  been 
sunk  about  100  feet  farther,  and,  besides  opening  the  mine  very  thor- 
oughly westward,  so  as  to  show  its  coarse,  drifts  have  been  run  east- 
ward "under  Cherokee  Flat  for  nearly  300  feet.  There  the  vein  was 
found  strong  and  fairly  good,  in  places  very  rich.  The  production  has 
not,  however,  been  large,  since  the  main  object  of  the  owner  has  been 
such  a  development  as  would  give  hope  of  settling  the  litigation  which 
has  been  pending  so  long. 

The  Pelican  and  Dives  mines  are  perhaps  I  ho  most  important  in  the 
county.  It  has  been  impossible  to  arrive  at  their  exact  production,  but 
the  amount  cannot  have  been  less  than  half  a  million  dollars,  and  was 
probably  nearer  $700,000.  During  a  large  part  of  the  year  the  richest 
parts  of  the  mines  have  been  enjoined  from  both  claimants,  and  this  is 
the  present  condition  of  the  property.  The  lawsuit  which  has  been 
pending  for  three  years  concerning  this  magnificent  vein  is  not  yet 
ended,  though  both  parties  seem  quite  ready  to  agree  to  a  compromise. 
Meanwhile  the  development  of  the  vein  has  not  been  neglected.  In 
the  Pelican  explorations  have  been  pushed  westward  beyond  the  So.  2J 
tunnel,  and  into  a  part  of  the  mine  hitherto  comparatively  barren.  In 
the  fall  a  new  chimney  of  ore  was  met  with,  which  is  now  being  fol- 
lowed both  up  and  down,  with  very  gratifying  results.  Up  to  the  close 
of  the  year  much  work  had  been  done  in  this  part  of  the  mine,  and  the 
ore-body  discovered  promises  to  be  fully  as  large  as,  if  not  larger  than, 
any  yet  opened.  Contrary  to  the  general  pitch  of  the  chimneys  in  the 
Pelican-Dives  vein,  this  one  inclines  to  the  west.  It  has  been  explored 
horizontally  along  the  lode  for  about  75  feet,  which  is  probably  nearly 
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its  limit,  and  on  the  dip  of  the  assure  for  ahout  a  hundred.  The  ope  is 
the  same  as  that  u~nally  found  in  this  mine,  earning  perhaps  a  trifle 
more  zmeblende  and  averaging  abont  $110  to  the  ton,  as  nearly  a.I 

™f  °™»"1',1,  a    '  1',I"CPS  !t  is  "  t0  S  lm  in  ™itli,  "«>rlv  solid,  and 

averages  tolly  Is  i, a  lor  nearly  the  whole  length  a,  so  far  eiposed. 

More  work  has  been  done  on  the  Dives  property  tliun  ....  the  Pelican, 
mainly  because  the  n] has  been  in  leasers' bands.  The  deepest  work- 
ings are  now  about  500  feet  below  the  onteroppings.  Ore  has  been 
found  in  abundance,  some  of  it  of  excellent  quality.    The  immense 

galena-chiniiiry  has  been  billowed  downwind  about  1 ret  timber  it™, 

at  the  date  ot  n,j  last  report,  arid  the  paysean,  has  t bund  to  main- 

lain  i,»  s  lenaTli  mil,  rrniarkable  evenness.  So  far.  this  large  lio.lv  of 
mineral  has  not  been  made  available,  as  it  carries  not  more  than  4(1 
mine'™.  ",'   ""  ■',""'  '^  "  '"  MPe,!ted  ">»«  it  "Ul  be  possible  to 

wZ,  li  ?,,,  'e0"'  a?■sS°0,,   "S  ""   ailv™  n""0   ('oneratraiion 

Works  go  into  operation.  The  ore  taken  our  from  the  several  workin.-s 
Pel  ™„    ,!',?  J<',,  ","  iiT''"'Ked  about  the  same  as  that  Iran  rii'e 

Pelican,  110  ounces.  During  the  year  a  tunnel  has  been  driven  from  a 
"':"  t??,.h'l;-sid(:  "<M  S(l"  ''•'•'  ''»»"  U"  mountain,  wliioh  outs  the 
rem  about  2o0  feet  below  the  surface,  and  through  which  all  operations 
are  now  carried  on.  The  mine  is  now  fitted  ont'with  two  gooefSSSg 
S",™*cePd°S.and  0Perat'°"S  ""  W'rried  °°  -"Ven.lyat  a 
Every  additional  year  of  development  on  this  lode  strengthens  the 

TZZS!     "?  '""  '"■  il"l"""t*  val,,e-     '"  time  il  ta  '■»  be  hoped  that 
the  question,  ot  spur,,  sale-veins,  cross  veins,  and  horses,  which  are  now 
ol  the  first  importance  in  deciding  points  of  ownership,  will  1„.  >,i,t 
and  forgo  ten  m  a  united  development  of  its  lower  portions. 
Since  the  above  was  written,  on  the  basis  of  Mr.  Van  Wagencn's 

3"  Ken eZTv*d,(0*' ^  187C)  fr°m  MXS"S-  <*»>«»  A'  «»«»« 
efves  Sit H-  ""Pbew/'i  Georgetown,  the  following  letter,  which 
£™i  .  latest Ascription  m  my  possesion  of  this  evtr.uaelv  valuable 
property ; 

™™i1  ,  6j0'^tlr  esttmilled  ^e  'ewer  workings  of  the  Pelican  and  Dives  mines  our 

prapo.e  Snag  to  arrive  at  a  eoaiaunioa  can -idea  the  supplv  of  ore  from  bait  at  it  - 

I  I     I  ,        ,  ■ 

SSor  n7  £ l".lel**J!"i;  *"""*'  St.  ""J'  f™1 •"  ""  ,»™1  h«4  5»  f«l  ahS."  tta 

n  is  h  ,v  '  ,:  i  '  ,  V  '  "''i"'"'*  .Mi.  No.  ip,«,|,  „,l  (.,„„„,,  „  Li..,,  „,, 
'.'"^T    -li  in-l.v  vuvl Vie  aba, .ana, lead  (h,i  aaiia  .la,f:  mav  bob-- -aid    baa 

this  No.  St  level,  and  Ike. ev.iral  wis*,-,  u,  II, i „fc,-„  ..,,.;  ,„■„   .|    f    "  ' 

laaioiaaej    ,]„;   ,„,„,„!   ld,,l„   „f  .„,„,„,   „,„.„„,    ,       ■       ,  ,' 

SS,  sr\;k,     sL !, '."/  ,        '  ie„i  3 

s|'"iu.a-aiii't,iv|.voal,l   slate   tknl  about. ai,-tba.l   oi'  lit,;,.  1..-.--7  im  ,r  V,-.  i    nil       V 

™ediDBlslrnel»l 

being  ■toped  M  to  the  weetwaid  or  He   «'btlle  ,|,all  »  rW,  feet  we°l   a i     ■     ■  i 

SSlS,  ■  20  toi'oKS  ?  f"  ",  ! ",  '."I  T'1  '°  «W  h.r.«rf.to  SralteJ  fro S 

the  mine,  M  tons  of  Ilia  1  r.-i  at, as,  not)  a,.,  wres,  nveiaoiie.  aliaVe  tail  aa-a,-.  ear  lea 

via  0 a  m  1  i  tin  a  est.  and  taat  its  grade  will  remain  the  same. 

rtdiiraT!', ■    '    '?  !       XV1  Inn  In- been  espl,,, ,  ,!„.-„ai„  shaft"  rank  to 

ively,  west  oi  Ike  lll.-aa  allalt.      11,,,  aaaa  -lain  aail  Ilia  |wo  vaaaea  a  v  an  !„■.,-■.  i 

:"'"(l  'V  l-i.l -;      l.-us. lana.  01  ore  iav  a.  -!aLl  a 1  ■,.  „,,    „     „   ;  ,*,         ' 

™?n™,tt'w?;h"sTo,,,'r"M  bf  »a">,V  •<  unusual  width  in  th'e  d,i,f„„„.™Lf  tt. 
;;;"'■"    >      !',-Ne  1    - !»»'-  id  =  d.-i.  1,  of  an  1,-,,,  be!.,,,  lb,.  V„.  -.J  |,.T,L     (,„„,- 

it  to  eoSfl  ,    l    '  f  '""  ""''  ',";','  '  '"'-':':   ",:l(,r  "<-•  ;l!»»"  •!>"»  to™  .1 

It  to  contain  ,,1  laaava  at  ailvei  nad  11  per  cent,  of  lead  pea  Ian.      Ii  la  bat.  baa  I, 

pose  that  large  on.ntiti,,  of  .inula,  ore  will  he  fnrni.hed  bj  this  paSicS ,  port 


a-  .,...     a  a  i,  N.,.  1    ,  „a„a  .a  n  ,|,.,,  ,,  „,  ,;„  ,-„,  !«.;„„.  „„.  y„.  a,  |,.T,p      ,„,,,  ,,;„,,  . 

loan.  ,.,         ,,,.,    a,   ,!,,»   p UI...IH- laiiile  a  poa  aba,, ,   Ibree   loa,  J„„,,  ,[ 

nio  aaaa,  .,1  aaavaalailvei  nad  11  per  cent,  at  lead  per  Ian.  Ii  la  bat  baa  i,,a,  „- 
hfinioo  S*  '™ntltl"  of  ™"'"  ™  »i"  '•  torniahed  bj  thi.  p,S°S,,"ortlon  It 
The  sinking  of  the  main  shaft  has  been  temporarily  suspended,  but  is  noon  to  he 
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resumed  on  the  approach  of  colder  weather.  Besides,  it  is  to  he  expected  ihat  the 
ru-thrrcvt.'Nfi.-n  of  iln-  Penuond  tunnel,  now  beinjf  actively  driven,  will,  at  an  early 
day  remove.  :ii:  further  ddiicuPies  m  the  «a\  of  drainage. 

From  tins  ab.ivi-  brief  smtenier.ts..  i.  will  be  seen  char,  those  por;  ions  ol  t.ie  1  c  lcai: 
MU.<-  «  l.iel.  ar-  now  bcm-  worked  an-  all  in  .■  pn.mMii.j;  coinliln.n,  and  t!::,.  a  steiniy 
sl!,m K  of  ore  is  insured  for  the.  furnro  beyond  fill  doubi,  while  tin:  quality  of  the  same 
TMindns  uboul  the  saino  as  heretofore.  _     ,  ,  , 

The  Div.'s  Minn  i^  ni.w  beic;;  colored  by  means  of  t«-o  shaits,  rhe  iimitls  of  v.n. ifh 
ai,- reached  iLrouirh  it  l.iuin'i.  .nieiiir,-  in  what  is  called  tin-  "ei,c;inc  le^-l,'  wind:  is 
,,„„;if,.nvf.-t  l..'-l>.«-Hi.M.mivll(-v,li:uhUlM».anMim:.  i'bes.c  tv.o  semis  u.e  ea  ,l,d 
the  Fuahu:  shaft.  lu:i:iS  "far  I  he  point  of  mter.seciion  ni    (he  tonncl  and  engine  level, 

■,rd   Hi-   !vi-i   ifns  shaft.;; n.   Uf,  feet  to  the  eastward  1.1   the  lnmier.     Depths  of 

i^speciivclv  IS?",  feet,  and  *>f.  feet  have-  been  reached  by  them,  and  both  have  been 
sunk  liimn  what  in  called  the  iulernicdinte  ore-vein. 

'  Ti,  loisin-tlirmidi  both  shafts  is  c.oiie  by  ctiirincs,  steam  ben!;;  suppled  to  both 
by  one  l.oi'.-r.'"   Hoih'.shflflsmav  be  eo:,sidcred  ns.;oiod  specimens  ,,1  inning  work. 

'\  .,!,.■.  si  irak  of  ore.  viirvn-  in  thickness  from  U,  to  L'j  inches,  was  observed  on  the 
north  vein  im mediately  west  of  the  Puidu,:  Shaft,  wlndi  appears  to  be  of  piod  ,|i;;ll,ty 
the  streak  extending  over  a  distance  of  about  60  feet,  and  reaching  up  to  the  court 

'"we  descended  through  the  Purine  Shaft  to  the  270-foot  level,  about  three-fourths 

of  the  yroimd  bun-  wurkfd  out..  A  cross-cut,  WJ  leet.  n;  lenilln.  run  to  cut  ti-  noitli 
vein,  and  connected  with  a  drift  80  feet  in  length,  showed  all  along  a  seam  ot  ore  u  to 

12The  34Moot 'level  was  nest  visited,  the  ground  between  this  and  the  level  next  above 
being  almost  intact.  The  same  is  rrn«  of  ii  Wreak  of  ore  shmvo  up  by  iS  cr.-s-cnl.  run 
north,  and  »  level  connected  therewith,  the  ore-vein  being  from  4  to  6  inches  an  it  o. 

An  exceedingly  fine  pocket  of  ore  is  in  -ighr.  in  the  tl'0-loot  level.  I'lns  bench  was 
IdPy  lb  inch.-,  in  widlii.  and  rxiemicd  loo  feel,  cart  of  the  Dives  shall..  A  ■esl-yim 
rmuieim..,.  H' tons  of  this  ore  showed  it.  to  contain  upward  of  -JOU  ounces  ].,Tt.m.  he 
presence,  id  .his  bund!  ..f  ore  at  so  K,vat  a  dcprb-almoet  the  greates  so  far  reached 
iuilosium-—  is  au  extremely  encouraging  slrru  tor  the  future  prosperity  of  the  imuea 
in  question.  The  ore  plainly  show,  the  peculiar  lablore,  the  presence  „  v.locl  n, 
greater  or  smaller  quantities,  determines  th,,  richness  of  the  ores  m  this  district,  the 
pare  galena  or /■iie-hbeu'ebiin- coinpara;  ivcly  Icrren.  . 

'    On? examination  of  both  mines  was  necessarily  a  burned  and  superb.',;,!  ..ne,  bur  it 
js  .",,,:!.■  sale    ■■■  asser?  lhat  rbece  iaas  lunch  and  listed  .,re  ..-,  sigbi  at  present  aa  during 
any  past  period  of  its  mstorv.  Icavin;;  out  of  consideration,  the.  Iinding  of  a  lew  large 
-,  ' .  i.  .'....I.....      ti...  i'..,.i  ....  ,n..-,.  ,...,,,,:,,-  ,-.r  - 1,, ■  m i -a'  .-.in  d  iiiiiil.itl.-~s  lie  i 'iir ni  1 1  "U 


d  ridi  pockets-.     The  furtlior  development  „.  «■■    .......  . 

,.,  a  more  expeditious  and  economical  manner  if  both   properties  were  to  come  under 

'"'"j  ^I'Vi'u'jVi'.'au'tho  general  appearanoo  of  the  lower  workmirs  in  botlimiiios,  w  could 
not  kep  coicir,-  ro  I  lie  conclusion  that  its  future,  as  regards  economical  results,  was 
thoroughly  secured. 

The  Diamond  tunnel  is  an  enterprise  begun  about  three  years  ago  for 
the  purpose  of  iitospeediii-  the  mountain  a  littlo  to  the  east  of  the  line 
Of  Cherokee  Gulch.  The  work,  has  been  pushed  steadily  and  mniillv, 
ii,,(i  al  present  the  face  of  the  tunnel  is,  aecordm-  to  calculations,  not 
over  "'HI  leer  from  the  Dives-.Peliean  vein.  It  is  expected  that  the  lode 
■will  i,e  cut  dui'iiis  the  coming  summer,  and  as  this  will  take  place  at  a 
denth  of  (100  feet,  or  HKI  feet  below  the  deepest -present,  workings,  it  will 
open  a  new  era  of  mining  on  this  part  of  Eepublienn  Jlonntum.  I  lie 
jliaiiiond  Tunnel  Couipiniv  is  a  llnltimore  orgiHiizitiion.  entirely  distinct 
from  either  the  Pelican  or  ilie  .Dives  On.iipuny ;  yet  as  the  company  is 
^■ud  lo  own  no  property  on  the  line  of  its  tunnel,  its  only  object  c;in  be 
that  of  draining  the  developed  mines  on  that  line  and  of  offering  a  thor- 
oughfare for  ores.  I  am  told  that  arrangements  to  this  efr.-el  have  linen 
coiu-ludwi  with  the  liallimore  Company  by  ilie  several  parties  interested 
in  the  Pelican  and  Dives,  and  that,  as  soon  as  the  eoimeetion  is  made 
the  upper  surface  works  will  be  abandoned  and  all  operations  will  be 
carried  on  from  below. 

The  Hermann  Silver- Mining  Company  is  one  of  the,  new  organiza- 
tions of  the  vear.  It  was  formed  on  the  Dunkirk  property,  which  by 
many  is  thought  to  be  the  eastern  extension  of  the  Dues.    This  point 
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will,  doubtless,  be  settled  before  long,  as  the  company  is  rapidly  driving 
its  levels  west,  and  if  a  connection  is  made  it  will  probably  be  done 
early  in  1876. 

The  Silver  Plnme,  a  mine  owned  by  an  English  company,  which  has 
experienced  all  the  vicissitudes  that  generally  fall  to  the  lot  of  those 
properties,  was  idle  for  the  first  six  months  of  the  year.  During  the 
last  six  months,  however,  it  has  been  worked  by  lessees,  and  has  yielded 
about  $25,000.  The  legal  difficulties  which  have  for  a  long  time  blocked 
extensive  operations  are  now  somewhat  removed,  and  it  is  likely  that 
the  mine  will  be  worked  in  the  future  with  more  vigor  and  regularity. 
The  vein  belongs  to  the  cross-lodes  of  Republican  Mountain,  and  has 
seldom  failed  to  be  profitable. 

The  Payrock,  Hopewell,  Snowdrift,  Tropic,  Frugal,  Morse,  Baxter, 
and  Denver  are  the,  other  prominent  properties  of  this  locality.  They 
have  been  worked  mainly  under  lease,  and  with  such  results  as  might 
be  expected  from  a  system  which  throws  the  mines  into  the  hands  of 
poor  men,  who  are  forced  to  work  them  for  a  small  but  immediate  pro- 
duction. 

Still  farther  eastward  on  the  same  mountain  is  the  group  of  veins 
lying  across  the  line  of  the  Lebanon  tunnel.  Among  these  are  the 
South  American,  Hise,  Alhambra,  Caledonian,  and  others.  On  almost 
all  a  little  work  has  been  done,  but  the  results  have  hardly  paid  the 
total  expense.  The  Lebanon  tunnel  has  not  been  driven  any  farther 
than  as  stated  in  my  last  report. 

Passing  around  the  point  on  this  mountain,  and  across  the  ravine 
separating  it  from  Democrat  Mountain,  the  Beech  er  and  Boston  groups 
of  mines  are  encountered.  None  of  these  has  been  worked  during  the 
year,  except  the  Boston.  This  mine  was  sold  in  the  spring  to  a  New 
York  company,  which  immediately  began  the  erection  of  a  concentra- 
tion-mill at  the  foot  of  the  mountain.  A  surface  tram-way  was  built 
from  the  mine  to  the  mill,  and  a  number  of  men  were  set  at  work  in  the 
mine.  The  Boston  is  a  very  large  vein,  carrying  a  low-grade  galena, 
only  susceptible  of  being  worked  profitably  by  concentration.  The  mill 
was  not  ready  to  start  until  November,  and  then  failed  to  work  satis- 
factorily. In  December  a  re-organization  of  i  Ue  company  was  effected, 
and  the  entire  work  is  now  in  the  hands  of  Mr.  W.  W.  Hose,  who  ex- 
pects to  remodel  the  mill  completely. 

The  Democrat  Mountain  (west  side)  belt  of  veins  has  attracted  this 
year  more  attention  than  almost  any  other  in  the  district.  Early  in  the 
year  the  Polar  -Star  was  sold,  and  reopened  under  good  auspices.  The 
IJogers  and  Queen  of  the  West  experienced  the  same  quickening  pro- 
cess, and,  to  the  credit  of  the  mines  be  it  said,  the  buyers  were  thor- 
oughly satisfied  with  their  bargains.  The  production  from  the  camp 
has  been  very  good,  probably  amounting  to  3-00,000  during  the  year, 
which,  considering  the  nature  of  the  operations  carried  on,  is  a  fair 
result.  Next  year  it  is  hoped  that  this  figure  will  be  doubled.  Numer- 
ous other  lodes  of  promise  have  been  found,  among  which  maybe  men- 
tioned the  Silver  Cloud  and  Silver  Wing.  The  1'leteb.er,  Hesperus,  and 
Junction  have  all  been  worked  at  intervals.  A  good  road  has  been 
built  down  the  western  slope,  connecting  with  the  county  road  across 
the  Empire  Pass. 

On  Griffith,  'Mountain  work  has  been  confined  to  the  Anglo-Saxon, 
Court,  Magnet,  Griffith  Extension,  Homestead,  and  a  few  other  minor 
veins.    The  ore  produced  lias  been  very  small  in  amount. 

On  Leavenworth  Mountain  none  of  the  numerous  and  rich  veins  have 
been  worked  systematically,  with  the  exception  of  the  Colorado  Central. 
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Yet  the  production  has  been  very  good.  The  Saco,  Equator,  Gates,  O. 
K.,  Compass  and  Square,  Alabama,  Si-wot,  Welsh,  Phalen,  Sweep- 
stakes, Argentine,  Simpson,  and  Ocean  Wave,  have  yielded  each  a  mod- 
erate quantity  of  good  ore,  but  operations  have  been  carried  on  so 
irregularly  that  no  detailed  report  of  individual  progress  and  production 
is  possible.  Each  year  of  work  on  this  mountain  adds  hundreds  of  feet 
to  the  levels  and  drifts  with  which  it  is  honeycombed,  but,  unfortunately, 
only  a  small  portion  of  this  labor  is  expended  in  deep  development. 
Most  of  it  is  consumed  in  open  cuts  and  surface  excavations,  so  that  to- 
day but  little  more  is  known  of  the  vein-formations  than  ten  years  ago. 

The  Marshall  tunnel  made  no  advance  in  its  main  line  during  the 
year.  The  following  sketch  of  the  property  owned  by  the  Marshall. 
Silver-Mining  Company  was  furnished  me  by  General  Marshall,  the  in- 
defatigable proprietor  and  manager:  The  majority  of  the  stockholders 
are  citizens  of  Colorado,  residing  in  I  he  vicinity.  The  tunnel  has  reached 
a  length  of  1,300  feet,  and  has  crossed  ten  veins,  of  which  those  not 
already  located  have  been  designated  by  numbers  mid  regularly  located. 
The  aggregate  length  of  the  lode-claims  patented  or  surveyed  and 
approved  for  patent  to  this  company  is  about  11,000  feet.  The  under- 
ground workings  comprise,  beside  the  main  tunnel,  drifts  or  side-tunnels 
and  shafts  on  the  lodes,  intersected  as  follows:  Marshall  tunnel,  1,300: 
Ho.  2  tunnel,  350;  No.  3  tunnel,  200;  No.  4  tunnel,  400;  McCoy  shaft 
and  tunnel,  550;  Tobin  shaft,  SO  ;  shafts,  levels,  &c,  on  Compass  and 
Square,  and  L'eynolds  lodes,  S.ioi.i  ;  Robinson  tunnel-level  on  No.  5  vein, 
500;  oilier  levels  on  the  same  vein,  660;  shafts,  levels,  and  cross-cuts 
on  O.  K.  lode,  250;  shafts,  levels,  and  cross-cuts  at  other  places  not  in- 
cluded in  the  foregoing,  1,500;  total  length  of  underground  workings, 
6,690  feet.  The  cost  of  the  dead-work  to  about  the  middle  of  1S76  is 
given  by  General  Marshall  at  $165,000;  cost  of  mining  ore  from  the 
different  veins,  $05,000;  cash  yield  of  the  mines  to  the  same  date, 
$155,000.  The  company  inteods  to  drive  the  tunnel  through  the  whole 
of  Leavenworth  Mountain,  a  total  distance  of  2,600  feet,  and  it  is 
expected  that  on  the  southeast  slope  a  network  of  rich  veins,  carrying 
silver  in  combination  with  gold,  will  be  encountered.  It  is  reported 
that  a  Colorado  company  has  obtained  a  lease  from  the  Marshall  com- 
pany, on  one  of  the  veins  cut  by  the  tunnel,  and  purposes  to  sink  to  1,000 
feet  below  the  tunnel-level,  or  1,400  below  the  surface  at  that  point. 
The  royalty  is  to  be  25  per  cent,  of  the  gross  proceeds  of  the  ore  mined. 

The  Ocean  Wave  tunnel  has  advanced  sluggishly,  finding  but  little 
mineral  in  its  course,  though  it  runs  directly  on  a  vein. 

The  Simpson  Company  has  done  some  good  work  in  developing  its 
mine,  though  as  yet  it  has  been  unproductive. 

The  Colorado  Central  has  not  been  developed  much,  if  any,  deeper 
than  at  the  close  of  1874.  Connection  has  been  made  with  the  tunnel, 
and  explorations  have  been  carried  east  and  west  for  some  distance  on 
the  200-foot  level.  No  new  pocket  like  the  Bonanza,  struck  directly  on 
the  surface,  has  been  found,  though  ore  of  good  grade  and  in  fair  quan- 
tity has  not  been  lacking.  Mr.  Van  Wagenen  was  unable  to  ascertain 
the  production  of  the  miue  from  any  authority,  but  estimates  that  it 
could  not  have  been  over  $100,000,  a  figure  which  is  ridiculously  small, 
compared  with  what  it  would  be  if  the  vein  were  developed  on' an  ade- 
quate scale. 

The  project  of  sinking  a  1:00 -loot  shaft  from  the  tunnel  (Marshall) 
level  was  broached  this  year  during  the  general  "  deep-mining  excite- 
ment" consequent  on  the  Comstock  discoveries  in  Nevada.  A  stock 
company  was  formed,  composed  mainly  of  Georgetown  men,  and  enough 
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cash  has  been  raised  by  assessments  to  begin  work.  A  large  chamber 
lias  been  cut  on  one  side  of  the  tunnel,  in  which  the  engine  is  to  be  put, 
and  sinking  has  already  begun.  The  vein  in  the  tunnel  is  over  25  feet- 
wide  and  quite  soft.  This  is  probably  the  enterprise  alluded  to  above, 
under  the  head  of  Lhe  Marshall  tunnel. 

BOULDEE  COUNT"!". 

The  product  of  the  mines  of  this  county",  which  includes  Grand  Island, 
Gold  £1111,  Sunshine,  .Magnolia,  and  Ward  districts, has  been  as  follows: 

Product  of  Canton  Mine $210,000 

Shipments  to  Black  Hawk 187, 000 

Shipments  to  Golden  City 5,000 

Shipments  out  of  the  Territory 100,000 

Bullion  and  silver  in  lead  from  Batesville.  and  Bovd's  Mills. ..  16,000 
Placer-gold 40, 000 

Total 558, 000 

Coin  value 480, 996 

These  figures  show  a  gain  over  last  year  which  is  perhaps  not 
quite  normal,  inasmuch  aa  about  one-quarter  of  the  product  has  been 
from  extraordinarily  rich  surface- pockets,  discovered  on  the  "  tellurium 
belt."  When  my  report  for  1874  was  in  course  of  preparation,  Sun- 
shine district  was  just  coming  into  prominence.  The  American  Mine 
in  that  camp  had  just  been  sold  and  placed  in  charge  of  Mr.  J. 
Alden  Smith.  Several  other  sales  had  been  made,  some  sacks  full  of 
extraordinarily  rich  ore  produced,  and  a  great  deal  of  enthusiasm 
aroused  over  new  and  wonderful  discoveries.  There  appeared,  how- 
ever, such  a  disproportion  between  the  assays  and  the  mill-returns  of 
these  tellurides  that  many  persons  doubted  the  extended  distribution 
and  persistency  of  the  ores. 

The  developments  of  the  year  on  this  class  of  veins  have,  however, 
been  surprisingly  favorable.  The  actual  amount  of  tellurirle  ore  pro- 
duced has,  as  nearly  as  I  can  find  out,  been  worth  not  les  than  $220,000, 
while  the  work  done  in  sinking,  drifting,  and  opening  has  been  immense. 
Early  iu  the  year  prospectors  set  out  in  every  direction  from  the  central 
camp,  (Sunshine,)  and  since  then  there  has  been  a  steady  succession  of 
important  new  discoveries.  At  first  these  were  in  the  vicinity  of  Four- 
Mile  Creek,  at  Salina,  Camp  Tellurium,  and  along  Gold  Run.  Then 
came  reports  from  a  new  camp  on  the  South  Boulder  Creek,  now  called 
Magnolia  district,  after  which  the  Slide  lode,  on  Gold  Hill,  was  found. 
Lii.sily  (lie  prospectors  found  ores  of  the  same  character  in  the  valley  of 
Jim  Creek,  a  tributary  of  Left  Hand.  It  now  appears,  therefore,  that 
this  belt  of  veins  extends  north  and  south  for  nearly  2i)  miles,  being 
represented  at  about  every  mile  of  its  course  by  discoveries  already 
made.  The  belt  is  about  4  miles  in  width,  runs  parallel,  or  nearly  so, 
with  the  line  of  the  foot-hills,  and  maintains  a  distance  of  from  6  to  10 
miles  from  the  plains.  Its  southern  termination,  so  far  as  now  known, 
is  in  Magnolia  and  its  northern  in  Providence.  It  therefore  crosses  the 
canons  of  the  South  and  Middle  Boulder  and  of  Left  Hand.  Within 
these  limits,  since  the  discovery  of  the  Red  Cloud  iu  May,  1873,  more 
than  500  locations  have  been  made  of  veins  carrying  telluride  ores  of 
gold  and  silver.  Of  course  most  of  these  are  as  yet  mere  prospect-holes, 
and  can  boast  of  but  little  rich  ore ;  yet  in  all  the  characteristic  tellurium 
minerals  have  been  found,  either  in  pockets  or  disseminated  through  the 
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vein-material,  and,  unless  my  informants  ate  greatly  in  error,  the  ma- 

'„,„(,■  ,.,»;»  to  become  wtb  development,  valuable  ami  productive. 
■'ill,.;,,  ini.r,  are  in  granite  anil  gneiss,  presenting  all  the  features  sup- 
,,,,«e,l  to  indicate  lissnro- veins,  anil  in  all  respects  (excepting  the  nature 
!,]'  tin  it  content-!  are  lite  oilier  Coloia.lo  veins,  lliey  are  not,  a-  tai 
been  niton  sluti-ib  "knlio-bln.le  loilea,"  but  range  from  1  to  10  loot  v  ulili, 
villi  well-delineil  vails,  ami  often  extensive  sliekensnlcs.  Toe  ore  IS 
..ruerallv  scattered  through  the  entire  width  of  the  fissure  in  quartz  or 
:,liei.al  i-ranite.  and,  belli].'  of  a  grayish  color  and  nnely  disseminated,  is 
oa-il v  overlooked.  Occasionally  it  is  found  concentrated  in  seams, 
s! rcal,~,  or  bundles,  ami  in  lhat,  case  almost  invariably  yields  extraor- 
,],„„>  mill  returns,  calming  much  excitement  among  the  minors,  ihe 
most  cva.-ucratcil  case  of  this  kind  that  lias  taken  place  during  the  year 
was  ill  the  Melvina,  where  a  lot  of  1,500  pounds,  sold  at  Black  Hawk, 
brought  the  enormous  sum  of  $8,300. 

Gniorailv,  however,  the  ore  is  of  low  grade— from  21)  to  oil  ounces— 
and  it  is  this  lhat  mokes  the  tellurium  district  atonccso  al tractive  and 
so  disappointing  The  miners,  who  have  no  possible  means  of  handling 
their  ],.., .»Tado  material,  wort  coustanlly  in  the  hope  of  discovering 
one  of  these  miniature  bonanzas.  A  great  number  ot  these  have  been 
found  and  arc  constantly  being  uncovered,  so  thai  there  is  a  ways  a 
sufficiency  of  fuel  to  feed  the  flame  of  excitement  in  the  breast  of  the 
sanguine  miner.  . 

The  amount  ol'  low. grade  ore  that  has  been  taken  out  is  enormous. 
It  constitutes  Die  dump-piles  which  are  rapidly  aurniiitilul  ing,  and  will, 
in  time,  produce  more  metal  than  the  mines  have  ever  turned  out. 
When  it  is  stated  thai  but  little  rock  votlh  less  than  M00  per  ton  can 
be  handled  to  any  profit,  it  is  evident  how  vast  an  amount  ot  material 
;..  nmuialb-  thrown  to  waste.  Owing  to  the  wide  di.-.c-iuiiui.inii  ol  the 
tellniide  minerals  in  those  veins,  the  device  materia]  will  mill  torn  pi., 
to  Sdb  per  ton  from  wall  to  wall,  and  as  they  ate  ot  good  wulili,  they 

are' cap  d,!o  ol'  producing  immense  quuntit'es.    ']' v  is  bore  a  sp.didu 

chance  lor  the  right  kind  of  concentration-works  or  for  a  cheap  humid 

^ThTprominent  mines  of  the  telluride  belt  are  the  Coldspring,  Red- 
Cloud    Siirli'.ii'.  Osceola,  Grand  View,  John  J.,  I'llleu,  American,  Key- 

sti tta'doiia.  Slide,  Melvina,  Cash,  Phil  Sheridan,  and  \  ictotia.    Of 

the  innutud'able  other  discoveries  on  the  belt,  the  iiniowmg  are  worthy 
of  mention  as  premising,  with  development,  to  become  properties  ot 
value  ■  In  Sunshine  district,  flic  Charcoal,  Surprise,  Silver  Dale,  and 
Sun, 'line;  in  Magnolia,  the  Little  Dorrit,  Mountain  bum,  Congress, 
11a, en.  and  American  Hagle;  in  Spring  Dale,  the  ,1.  A.  Small  Chilli, 
atot  Providence,  and  Van  Dam;  and  in  Saluia.  the  I.ovclnnd,  Great 
eastern,  Phtoaix,  Fust  National,  Henderson.  Ibnggohl,  and  Ik-ssic 
Turner.  On  tlmso  mines  lire  shafts  ranging  from  lo  to  100  led  deep. 
Prom  nearlvevervoiio  small  lots  of  me  have  been  taken,  that  have 
.allied  from '8.100  lo  »n.o00  per  ton;  the  veins  ore  strong,  well  defined, 
and,  in  many  cases,  of  great  width,  ami  while  they  can  hardly  be  de- 
nominated mines,  vet  tliev  are  most  excellent  prospects,  and  oiler  good 
securdv  f'ortheiiivesfhionl  ol'  rcastmabie  sums,  sn  soon  as  i here  is  pro- 
vided li  means  of  handling  I  lie  low  grades  now  thrown  on  the  dumps. 

Not  one  of  the  older  discoveries  oj>  Cold  flill  is  now  worked.  The 
Hie  stall,  which  is  said  to  be  one  of  the  finest  lodes  ever  found  in  Col- 
orado, is  still  idle,  though  frequent  reports  are  heard  of  llie  iiitoiilie.il  of 
its  owners  lo  reopen  it.  The  Alamakcc.  lloosier.  leilersoii,  I  ride  of 
the  West,  Creat  Cross,  and  Forest  are  in  the  same  condition ;  aud,  in 
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fact,  so  eager  lias  been  the  search  for  the  new  ore  that  older  claims  of 
known  worth  seem  to  have  been  forgotten. 

In  Ward  district  three  mines  are  now  worked,  the  Ni-wot,  Columbia, 
and  Stoughton.  A  few  other  claims  of  minor  importance  are  under 
development.  Some  interesting  experiments  were  made  late  in  the  year 
on  Stoughton  ore  with  the  now  Poineroy  percussion  tables,  (;i  desrrip- 
hon  of  which  will  be  found  further  on,)  and  it  seems  likelv  that  during 
I816  considerable  ore  will  be  treated  in  this  apparatus.  Farther  back 
on  Gold  Hill,  in  what  is  known  as  Williamsbnrgh,  the  Washington  Ave- 
nue Mine,  one  of  the  oldest  discoveries  in  the  county,  has  been  worked 
(luring  the  year  with  satisfactory  results.  A  description  of  its  condition 
will  be  found  elsewhere. 

At  Sunnyside  the  Milwaukee,  a  lode  of  good  reputation,  has  been  idle 
during  the  year,  but  is  to  be  re-opened  early  in  1S76. 

The  Caribou  silver  belt  has  been  the  scene  of  a  great  'deal  of  work 
during  the  year.  The  gross  production  of  the  mines  has  amounted  to 
about  $4oO,(K)0,  being  an  increase  of  more  than  $100,000  on  the  figures 
of  1874.  While  but  a  few  new  veins  have  been  discovered,  most  of  the 
old  locations  have  been. worked  with  satisfactory  results,  several  sales 
made  by  which  new  capital  has  been  brought  in,  and  those  of  the  mines 
now  sunk  to  a  depth  of  200  feet  and  over  have  indicated  that  the  veins 
are  to  be  depended  upon,  and  will  return  a  large  profit  on  judicious 
working. 

The  Caribou  has  labored  during  the  year  under  the  disadvantages  of 
dissensions  in  a  dissatisiied  body  of  stockholders.  A  si  niggle  has"  been 
waged,  apparently  to  determine  whether  the  Dutch  or  the  American 
party  shall  rule.  So  far  the  former  has  held  the  reins.  The  other  side 
made  at  the  close  of  the  year  a  vigorous  move  for  the  coininaud.  but 
did  not  achieve  success.  It  is  understood  in  mining  circles  in  Colorado 
that  a  strong  pool  has  been  formed  upon  the  basis  of  the  .stock  held  by 
Americans,  and  that  every  effort  will  be  made  to  displace  the  Dutch 
management.  The  mine  is  undoubtedly  one  of  the  best  in  the  Territory 
and  carries  the  enormous  weight  of  its  $3,000,000  capital  better  than 
was  anticipated.     It  has  not,  however,  yielded  any  dividends. 

The  following  are  detailed  descriptions  of  the  condition  of  some  of 
the  mines  and  mills  of  the  county  at  the  close  of  the  year : 

Grand  Inland  Oistriut.So  mention  was  made  of  the  Fourth  of  July 
lode  in  my  last  report,  because,  though  it  had  been  discovered  tor  some 
time,  no  development  had  been  made,  and  no  excitement  had  arisen  in 
consequence.  During  this  year,  however,  a  number  of  parties  have  been 
at  work  in  various  places  along  its  outcrop,  and  have  demonstrated  that 
it  is  a  lode  of  unusual  magnitude  and  value. 

The  vein  lies  about  two  miles  west  of  the  town  of  Caribou,  and  cuts 
directly  through  the  main  range  of  the  itocky  Mountains,  running  down 
on  their  weslern  slope  into  Grand  County.  Its  outcropping*  have  been 
traced  for  nearly  six  miles  without  [icing  lost,  and  the.  vein," In-  measure- 
ment, is  from  300  to  300  feet  in  width.  The  crevice  material  i's  Hie  same 
as  that  found  elsewhere,  carrying,  irregularly  scattered  across  its  width, 
numerous  seams  of  ore,  varying  in  width  front  an  inch  to  a  foot,  and  of 
all  grades.  In  many  places  the  ore  crops  out  directly  on  the  surface, 
showing  all  I  he  mim-rals  peculiar  to  the  Caribou  belt,  including  argen- 
tiferous galena,  native  silver,  pyrites,  native  copper,  sulpkurets  of  sil- 
ver, ruby  silver,  gray  copper,  and  others. 

The  vein  is  divided  into  a  number  of  claims,  eight  of  which,  repre- 
senting 12,000  feet,  have  consolidated  under  one  ownership,  and  will 
probably  during  next  year  be  developed  to  an  extent  worthy  of  the 
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magnitude  of  the  property.  A  lode  with  such  an  enormous  outcrop,  and 
showing  so  well  in  ore  directly  on  the  surface,  will  most  certainly  de- 
velop greater  bodies  of  mineral  when  depth  is  gained.-  It  is  proposed 
by  the  owners  of  this  12,000  feet  to  form  a  company  for  the  purpose  of 
sinking  a  vertical  shaft  to  the  depth  of  1,000  feet  directly  in  the,  lode. 
The  width  of  the  vein  will  necessitate  exploring  cross-cuts  at  regular 
distances,  and  probably  before  the  first  500  feet  are  passed  enough 
ore  will  have  been  found  (if  one  may  judge  by  surface  indications)  to 
demonstrate  that  the  Fourth  of  July  is  oue  of  the  most  valuable  mines 
on  the  continent.  .  . 

Considerable  work  has  been  done  on  other  parts  of  this  vein  .hiring 
the  pant  year,  but  as  the  workers  have  been  poor  miners,  and  no  united 
attempt  has  been  made  in  any  one  part,  the  results  have  been  simply 
a  half-dozen  shallow  shafts,  where  the  expenses  ot  hoisting  and  drain- 
ing have  been  so  great  as  to  preclude  any  possibility  of  profit,  thougb 
the  ore  taken  out  lias  averaged  well. 

At  the  close  of  the  year  the  shaft  of  the  Caribou  Mine  was  a  little 
over  500  feet  deep.  The  appearance  of  the  mine  was  as  good  as  ev  er 
before,  there  being  plenty  of  ore  in  sight  of  Rood  grade,  (*mi  m  .-Ml.) 
but  the  quarrels  between  the  American  and  Dutch  stockholders  nave 
prevented  harmonious  working,  and  the  future  of  the  property  is  gloomy 
in  the  extreme.     The  production  of  the  year  amounted  to  $204,000. 

On  the  Sherman  and  No  Fame  Mines  work  has  been  earned  on 
throughout  the  year,  but  the  production  has  been  comparatively  small. 
The  mines,  although  under  separate  management,  are  owned  by  the  same 
men  The  workings  in  each  have  reached  a  depth  of  over  2t>(.l  feet,  and 
show  good  veins  of  ore.  The  product  is  now  shipped  partly  to  Black 
Hawk  ami  parr.lv  to  Batesville,  at  which  place  the  new  mill  of  the  com- 
pany is  located.  This  mill  has  been  remodeled  several  times  during 
the  year,  and  is  not  yet  satisfactorily  at  work,  though  several  shipments 
of  bullion  have  been  made.  The  process  used  is  roasting  and  amalga- 
mation, to  which  is  added  oncasionaley  a  trial  of  leaching.  Inasmuch  as 
the  works  can  not  vet  be  said  to  be  complete,  any  detailed  description 
of  the  machine rv  used  is  at  present  uncalled-for.  The  shipments  ot  ore 
from  the  district  outside  of  the  Caribou  Mine  have  been  very  small. 
Besides  the  Sherman  and  No  Name,  the  Poorman,  Grand  View,  >,auve 
Silver  (an  extension  of  the  Caribou,)  Seven -Thirty,  Idaho,  Potosi, 
Sovereign  People,  and  a  few  others  of  minor  note,  have  been  worked. 
\bout  three  miles  cast  of  the  town  of  Caribou,  in  the  valley  of  theNorth 
Boulder  is  the  Blue  Bird,  now  called  the  Santa  La  Sana,  a  property  ot 
which  high  expectations  have  been  entertained.  It  has  been  worked 
intermittently  during  the  year  Id  the  way  of  development.  Some  OTe 
has  been  shipped  that  milled  over  $200  per  ton.  The  company  owning 
It  has  much  faith  in  the  property,  and  proposes  to  build  a  mill  as  soon 
as  enou-h  ore  is  in  sight  to  warrant  the  venture. 

Bru-pH'iors  have  been  exploring  the  country  around  the  bead  of  the 
Middle  Boulder  this  year,  and  a  number  of  good  mines  carrying  gold 
are  claimed  to  have  been  found.  #  . 

Work  has  been  prosecuted  in  Grand  Island  district  during  the  year 
on  four  tunnels,  the  Idaho,  Two-Seventeen,  Red  Cross,  and  Summit. 
The  tatter,  which  is  running  from  the  valley  of  the  Middle  Boulder  for 
Caribou  Hill,  is  between  4l>0  and  500  feet,  m  length. 

The  principal  mill  of  the  county  is  the  Nederiaiui  .Mill,  belonging  to 
the  Carilion  Comjmtiv.  The  subjoined  report  has  been  .mrnisued  to  me 
by  the  courtesy  of  Mr.  N.  H.  Cone,  superintendent  of  the  mill : 
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January  1,  187& 
H.  J.  De  Brtjyn  Prince, 

Chief  Agent  Mining  Company  Xtderland  ■ 

1H;iu  Sir:  I  horowiih  f  c^iii^iii  it  to  you  my  yearly  report  of  the  nperalhm.s  of  I  bo 
Nedcrlaml  Mil],  embracing  Ihe  prod in: lion,  loss,  anil  expenses;  with  a  general  re- 
view iff  the  diliereiit  (iiiniriinais  of  the  mill,  ami  the  changes  circttmstaiiees  have 
permitted  me  to  make. 

In  preparing  this,  I  linve  .tiir.pteri  the  same  methods  of  tabulation  as  in  my  innntblv 
repori.  The  n.verage  assays  1'"'  !lJh-'  months  of  January  ami  April  wore  estimated  in 
the  Baltic  manner  as  were  tin:  monibs  of  1'ehnuuy  aii'l  Jlarch,  copies  of  which  were 
Itaiiih'd  in  on  I  he  1st  of  May.  In  some  of  my  former  reports  1  have  mentioned  [ho  inac- 
curacies I  hat  were  liable  to  occur  iii  taking  dt>  w  eights  ai.  the  lial  lories,  and,  in  looking 
over  the  ligmvs  of  those  months  in  which  custom-ore  and  dump-ore  were  run  besides 
the  regular  (iarihou  ore.  it-  appears  tliat  dump  was  credited  as  Caribou  ore,  causing  a 
large  pcieenlage  oi'inoisiniv  for  the  former  and  a  very  sinai  I  percentage  for  the  latter, 
who].,  exactly  ilio  reverse  should  ho  the  ease,  as  the  dump  at  no  time  exceeded  3  per 

PRODUCTION    AND    YIELD. 

Number  of  tons  treated 3.  SI H.  3'J-S 

Bullion,  (ounces) 169,978 

Average  assay  per  ton,  (ounces) 46. 2 

Average  fineness 897.  3 

Muking  a  saving  ol  •i'l  per  cent.,  or  an  average  loss  of  H.-l  ounces  per  toil  of  ore. 


In  making  this  part  ol  my  report,  I  have  inserted,  in  place  of  "  apparent  loss  of 
quicksilver,"  the  amount  oi'  mercury  purchased  at  the  average  prico  per  pound,  ami 
estimated  loss  a  follows  : 

Quicksilver  on  hand  January  1.  1  ■-?.'>.  (pounds) 2,287 

Quick  -ih  er  purchased  during  1-7 o,  (pounds) 1,  939 

Total,  pounds 4,276 

Oil  baud   January  1.  Wti,  (pounds) 2,912 

Actual  loss,  (pounds) 2,264 

Corresponding  to  a  loss  per  Ion  ol  0.59  pounds. 


Pay-roll.  salt,  wood,  oil.  candies.  &c §4(1.  if]]    fifj 

Lossoftpiieksilver.  :',-Jli4  pounds,  at  Si. 19 •>,  li'JS  h? 

Castings    purchased  ._ 3.'J30  '11 

Five  per  cent,  on  value  of  mill,  £60,000 ., 3,000  00 

Total  cost $Sfj,laO  6o 

Corresponding-  to  u.  cost  per  ton  of  S14.43, 

I  bave  now  ascertained,  with  as  enrol'ul  and  conscientious  computation  as  possible, 
the  two  most,  important  results  ot  [he  year's  work,  and  have  mentioned  iiie.se  estimates 
where  inaccuracies  arc  liable  to  occur. 

To  me,  as  superintendent  of  [he  mill,  [he  knowledge  of  these  results  is  of  groal  inter- 
est and  value,  for  my  predecessor  lull,  no  fuillisiil  record  that  1  have  been  aide  i.o  fiml, 
and  what  tacts  were  obtained  were  too  general  to  be.  of  any  material  assistance.  In 
milling,  as  in  everything  else,  perfection  is  only  gained  by  practice  and  experience. 
J  desire,  therefore,  to  examine-  into  the  iicnts  of  loss,  and  suggest  what  changes  arc 
liccessaiy  to  prevent  them  in  the  future, 

1st.  Loss  oct-urs  in  tlii-  hutto'ic.  >»  tin.  :■»■■•  J -at  H'lKti  aira  it. — As  yet,  T  know  of  no  prac- 
tical means  ot  positively  preventing  this.  Suction- tans  have  been  tried  in  other  mills, 
but  with  no  flattering  results, 

yd.  l.-inii  vri-iirx  in  tlit:miuii:i  -xfctiil;. — ft  lias  been  claimed  that  lite  siiver  passes  off  with 
tlie  volatile  gases :  hut  1  dn  mil  think  that  can  he  the  case,  as  we  have  too  large  an 
extent  of  dust-chambers,  but  that  it  is  a  mechanical  loss,  as  [here  is  a  very  strong 
draught,  and  I  think  a  marked  improvement  would  he  seen  if  she  slack  were  cur  duu  u 

3d.  Loss  occurs  hi  the  bi-(rt.i;ane  of  tlitbuHi-rit-scrmrs— allowing  coarse  pardcies  of  ike 
ore  to  pass  to  the  cylinder-hoppers. 

4th.  Loss  oecwi'j  thrmrib  siii'i-i-int/  of  the  ore  in-  roasting. 

nt  Ii.  'Luin  iimtrr.  tlitvmjk  ;;rti,>f  ;,-■  ";"■;</  ii,:o  I  in:  <!Mei;,'J..'ie.  0: .':(.'- ce«:> — tbiomdi  fluiiring  of 
the  (piicksilvcr,  and  through  insiili'ie.ieut  roasting. 

The  changes  I  would  suggest  to  prevent  these  are :  1st.  pipes  and  suction-fans  for 
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Hi,  botteira  •  2d  .creenin.  of  tie  toa.ted  ore  ;  3d,  the  mb.tittition  of  battel,  tot  p.ii. 
S  ,n"£»o»kon      SpeS.caa  I.rtbor  be  re.li.cetl  by  String  and  nolv.tnmg  tb.  ..It, 

\  i-ofiYrvor -.Valid  be  h;ii  t  toiwrv  IniM.iv  Ll.i:is  .1""  }■'"      ^  t  >  h(.n.u.c;  hi    1  1111 
iSZeiSd  lump,  from  tW  well-rousted  fine  ore.    Th,e  does  away  «.th  threo 
men,  and  will  not  cost  over  82,000. 

KUCAruci^TiOT.  3,769.840 

Wet  Caribou  ore,  (tonsi *         _   3,171.199 

Dry  Caribou  (ire,  (tons- ' 'iR6. 1.'i5 

Dry  Caribou  dump,  (ton.-,; 

„    „  ,.„,  ,  7,306.594 

Total  Caribou  oi.-.  (tons)  _. 

Assay  per  ton,  (ore)-- ;  •»  SS"m* 

Assay  v-'i'  co)i,(tbimp)   _    __#        317.593 

VYI.  tHStom-oiv,  i,U'iis: • -2b->.  040 

Dry  uusAoiu-on!,  ttous; 

t   ,    .,       .  7.906.527 

Total  ore  treated.  (toi;s) _   _ 

.  .  7.8  dot  wnt. 

Average  rnoistu.ro • * (i.,  (.  J ,r!) 

Av-ra;ie  assay  prr  ton  ■■•  .-.i-tniii-or. ■■■      ,,'.'',,, 

Avv^,  ;i^;.v  of  d.loi  maliuiw U)  hanw. 

Average  tiuio  of  voasti-ij. «  ■,  (1UUCW% 

Average  assay  of  Lailu  -■ "  27,040 

t[h-n  nans  piudlll'.'d  Ol  :i^,U'il-l.  I  |'";i  OSJ '50   2t)3 

it:.iti  j>iiiid  scrapcil,  of.m.algaii),  ([lOUtuls) J 

Pat  in  retort,  (pounds)  ' 

Weight  of  crude  bullim!  from  retort,  (ponnds) w>  $7* 

Weight  of  112  bricks,  (ounces) \         .827.3 

Average  fineness • "         


JSS.fiOO  74 

Pay-mi' 2,371  33 

Q(iiirk»ilvM.r 7  999  61! 

Salt "".',....   13,111  i>0 

Wood .  _      ],49U  00 


CASTINGS  PURCHASED   IN   VilD. 

BKS^: ■■■- '.g;pnt;-.:::;:::::::::  ®5U 

"■  tn6e?er  toc"les"cormecVioH  and"  joint-  1,866  pounds 182  29 

'jM-i,r.  riv.i:,  IllaekHawk......— .- 3,8fH  yon-o  ... 


Steel  lever,  todies,  connection  and  joint..  ^noun  s 

Freight  from  Black  Hawk 3.  |9|  pounds. ;»=  J' 

Freight  from  Chicago  and  Cincinnati o,6t>6  pounds 1JU  w 

Total D,7p4ponjtd. MB  IS 

Old  iron  sold  at  Black  Hawk 6, 4o8  pounds ^  "a 


Actual  cash  cost.. 


B^,;~s  8.868  p«.Ddt •        3M  01 

rSdSST.:::::.::: ,,^„oUnd, ur« 

wo  feet  wWoth,  4oS40 y^^v;;;;;;;;;;;;;;;      imou 

lM-i  :., 


Frti^.n  .. 


n-pliaft  boxen  ., 
11-AbaftA 


Ulfi  40 


Actaal  cash  cost  . . 
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CrnOin!'.- 

Itlttin y  .. 

i:y!n!(i,::; 


Waridutnct  is  still  alive,  though  not  more  active  than  durum-  last 
year  The  SiiouglUnn,  Colunibia.-and  Ki-Wot  liavo  lieen  worked  the 
first  two  with  no  remarkable  results,  but  the  last  with  more  success 

Ihe  cessation  of  continuous  wort  on  the  Si-wot  several  vests  a. 'o 
was  caused  by  the  disappearance  of  all  ore  in  the  lower  workine-  I  fie 
vein  having  <•  pinched."  The  yield  of  the  mine  had  previously  be™ 
magnificent,  and  probably  there  is  no  Oner  hoisting-maobinerv  and  no 
more  complete  mill  in  the  Territory  than  this  company  erected  while 
in  bonanza.  After  a  long  period  of  unreaiuacraiive  work,  dm  in-  which 
the  main  shaft  was  deepened  at  a  cost  of  from  im  to  ii;u  per  u,„t.  the 

'!""' "■'•••':d  "' 'holders  discontinued  further  extensive  operation,  anil 

tor  some  tune  the  nunc  has  been  in  the  hands  of  .Mr.  Tobie,  flu saner- 

mteudent,  who  lias  always  had  ualimiied  faith  in  the  lode,  ami  who'bas 
been  exploring ;the  mine  little  by  little  in  the  hope  of  striking  anew 
body  ot  ore.  In  August  Ids  unremitting  labors  were  rewarded  with 
success.  VV  hat  is  supposed  to  be  the  continuation  of  the  old  orr-bndv 
was  found  some  distance  east  of  the  main  shaft,  and  has  since  been 
opened  to  a  large  body  of  fine  '■  peacock  »  ore.  varying  from  2  to  0  feet 
in  width.     Besides  this  rich  zone,  there  is  also  from  t!  to  7  lent  nf  ,-ood 

VIHisIi'il  ° 


of  ll0t»W  haS  JUM  bee°  f0™e'i  °"  'he  CommWa  loI,e,  wit"  »  caP"al 
Some  interesting  experiments  have  been  made  ou  Stoughton  ore  in 
the  way  of  ooncentration  with  a  new  style  of  machine,  known  as 
fomeroyspeicussien.tablc.  On  the  small  scale  o„  which  the.  nam 
made  i  can  report  no  results  of  value,  but  the  model-machines  worked 
well  and  mil  lie  replaced  by  larger  one,.  A  cimipan,  has  been  formed 
on  the  patent,  and  large  works  arc  to  be  built  at  Boulder  Cite,  to  put 
the  'mention  in  operation.  The  tables  are  set  on  a  slight  incline,  about 
--  u-otii  a  level,  and  have  a  horizontal,  back,  and  forward  mofion.  'The 
ore,  crashed  to  a  great  liucness,  is  led  in  with  water  at  the  head,  ami  the 
noticm  of  tlie  table  gives  the  client  of  a  wave  motion  to  the  water.  1  need 
hardly  say  that  the  principle  is  an  old  and  well-known  one.  .Judein.. 
lrom  the  above  description,  which  is  all  that  my  correspondent  lias'inr- 
liis.ied  inc.  tins  apparatus  presents  features  which  have  been  superseded 
in  the  best  Hinder,!  percussion. tables.     Whether  it  has  uov  new  and 

'.""".''  ''""';". S  advanlages  I  cannot  say.    Of  course,  like  any  other 

single  machine,  it  will  be  inadequate  for  the  systematic  dressing  of  ores. 
Ihe  objection  which  from  the  start  attaches,  to  its  universal  use  for 
I  I'cssing,  is  ,  ,e  hue  pnlveri.ation  required  for  the  ore.  when  no  doubt 
the  bulk  of  the  mineral  might  be  saved  by  jigging  coarser  stuff,  and 
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thereby  avoiding  the  serious  losses  always  connected  with  fine  pulver- 
ization. 

27te  Tettitride  mines. — There  are  now  five  districts  iu  the  "  Tellurium 
belt,"  viz:  Magnolia,  Gold  Hill,  Sunshine,  Springdale,  and  Providence. 
Taking  them  iu  regular  order,  as  named,  the  following  data  will  show 
the  condition  of  the  most  prominent  mines  at  the  close  of  the  year. 

Magtwlia  district. — The  Keystone  shaft  has  reached  a  depth  of  75 
feet,  and  levels  have  been  run  35  feet  from  the  surface  50  feet  each  way. 
Since  its  discovery,  inAugust,  the  mine  has  produced  over  $20,000,  and 
has  opened  a  body  of  very  line-looking  tell uridos  of  gold  and  silver,  equal 
to  any  yet  found  in  the  county.  Ore  was  found  without  a  break  from 
( he  surface  to  the  bottom  of  the  shaft,  where  there  was  a  vein  of  mineral 
ranging  from  2  to  7  inches  in  width,  th;it  would  mill  as  high  as  $600  per 
ton.    The  average  value  of  the  ore  so  far  shipped  has  been  about  §700. 

The  Mountain  Lion  is  a  northerly  extension  of  the  Keystone.  Thirty- 
five  feet  from  the  surface  pay-ore  was  found,  and  has  held  out  well  to 
the  present  bottom  of  the  shaft,  which  is  50  feet  deep.  It  has  more  than 
paid  its  own  expenses,  without  any  stopiug. 

The  Little  Doirit  was  discovered  in  July,  and  has  shipped  since  then 
about  $1,000,  the  ore  averaging  about  §;>n0  per  ton. 

The  Duuraven  has  been  opened  to  a  depth  of  50  feet,  and  has  turned 
out  some  very  fine  ore.  Several  shipments  have  been  made,  worth  from 
$200  to  •*;.(< )0  per  ton.     The  pay-streak  is  narrow. 

The  Adabazar  is  opened  by  two  shafts,  each  20  feet  deep,  and  has 
shown  small  seams  of  the  nsnal  tellnride  ore,  very  rich,  but  very  pre- 
carious. The  vein  is  one  of  six  lodes  belonging  to  a  company,  which  also 
own  a  site  for  a  tunnel  which,  is  to  cut  them  all. 

Gold  Hill  district — TheMelvina,  discovered  in  June,  is  one  of  the  most 
remarkable  discoveries  of  the  year.  It,  is  located  on  the  ridge  between 
the  Four -Mile  Creek  and  Gold  Run.  The  first  lot  of  ore  shaped  weighed 
1,500  pounds,  and  brought  S;i,;i0U  at  the  smelting- works.  While  sink- 
ing the  shaft  the  first  25  feet  nearly  $20,01)0  was  taken  out,  and  from 
the  time  of  discovery  up  to  the  close  of  the  year  over  $37,000  was  pro- 
duced from  developing  work  only,  without  stoping.  Of  course  tins 
was  the  result  of  sinking  directly  on  the  top  of  a  very  rich  pocket.  The 
mine  continues  to  ship  ore  with  regularity  that  mills  on. an  average  over 
$000  per  ton.  The  shaft  at  the  close  of  the  year  was  something  more 
than  100  feet  deep. 

The  Slide  is  the  name  given  to  a  new  discovery  made  in  July  on  the 
northern  slope  of  the  hill,  and  just  above  the  Corning  tunnel.  Its  first 
ore  yielded  "in  the  thousands,"  being  a  combination  of  tell  unties  and 
native  gold.  The  vein  was  developed  at  first  by  an  open  cut.  Since  then 
a  shaft  has  been  sunk  to  a  deptli  of  00  feet,  and  the  ore  Las  been  found 
to  hold  out  well.  Subsequently  the  mine  was  sold  for  $40,000,  and  is 
now  being  developed  by  an  adit-level,  which  will  intersect  the  shaft 
some  10  feet  below  its  present  depth. 

The  Cash,  on  the  north  slope  of  the  hill,  is  an  old  discovery.  Last 
summer  itwas  "  capitalized" and  thrown  on  the  Denver  Stock  Kxclv.nige, 
The  transformation  has  not  apparently  been  a  fortunate  one, for,  although 
the  mine  has  been  considerably  developed  and  has  reached  a  depth  of 
150  feet,  the  stock  has  gone  down  very  much.    The  average  of  ore  tloes 

lei  i-.in>  m iu -h  .it  1 1 ■—  t-Uun unui-uiK  ;iu-l  li;i«  ;.  i.-M-d  n 11  .il»<nt 

820  per  ton,  mostly  gold.  The  vein  is  one  of  the  strongest  on  the  hill. 
The  Sterling,  probably  an  extension  of  the  Cash,  is  at  present  pro- 
ducing some  remarkably  rich  tellurides,  thus  leading  to  the  conclusion 
that  the  workings  of  the  Cash  Mine  are  on  a  poorer  part  of  the  vein. 
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The  Red  Clond  has  been  idle  during  the  entire  year,  excepting  that  in 
October  an  effort  was  made  by  driving  on  some  of  the  upper  levels  to 
find  a  continuation  of  the  rich  on'  body  that  had  made  the  minis  famous. 
The  effort  was,  however,  unsuccessful.  There  is  no  lack  of  ore  in  nearly 
all  pans  of  the  mine,  but  it  is  of  too  low  a.  grade  to  be  shipped,  and 
there  are  no  means  near  by,  either  to  concentrate  or  to  amalgamate. 
The  shaft  was  at  the  time  work  was  stopped  about  420  feet  deep. 

The  Coldspring  continues  shipping  ore  regularly,  as  it  has  done  for 
two  years  past.  The  actual  production  of  187".  was  small  compared 
with  "that  of  previous  years,  but  the  grade  of  the  ore  remains  as  high  as 
ever.  The  main  shaft  is  3(!0  feet  deep,  and  about  1,200  feet  of  levels 
and  winzes  have  been  run.  Nearly  a  year  ago  a  crosscut  was  driven 
west  from  the  main  shaft,  and  cut  at  20  feet  a  new  vein  of  tellurium 
ores,  upon  which  a  new  shaft  has  been  sunk  to  the  depth  of  280  feet. 
This  cross-cut  has  been  driven  30  feet  from,  the  east  wall  of  the  vein, 
(which  is  porphyry,)  hut  no  indications  of  the  foot-wall  have  been  found. 
The  new  vein  is,  therefore,  probably  but  a  seam  of  the  main  fissure.  It 
is  somewhat  pockety  in  nature,  like  the  old  one  upon  which  the  main  shaft 
was  sank ;  bnt  the  ore  is  continuous,  seldom,  if  ever,  disappearing  en- 
tirely, and  often  expanding  to  a  width  of  several  feet.  In  driving  this 
cross-cut  several  minor  streaks  of  mineral  were  intersected,  and  it 
appears  quite  certain  that  the  entire  width  of  the  Assure  is  crossed 
irregularly  by  such  seams.  The  experience  of  the  Coldspring  Mine  has 
greatly  encouraged  deep  explorations  in  other  telluride  veins  of  the 
county,  for  there  is  at  least  the  proof  in  this  property  that  the  mineral 
is  not  found  near  the  surface  only. 

The  Victoria  lien  about  2,000  fret  below  the  Cash.  It  was,  in  common 
with  the  Cash,  capitalized  in  the  fall  and  placed  on  the  Denver  exchange. 
It  has  been  shipping  ore  regularly  since  then,  and  is  considered  one  of 
the  best  mines  on  the  hill.  The  workings  have  been  extended  to  a  depth 
of  over  200  feet,  and  suitable  surface  improvements,  such  as  hoisting  and 
pnmping  machinery,  have  been  erected  over  the  shaft. 

The  Ilorsfall  ami  Alamakee  are  still  idle,  though  presenting  good  in- 
ducements to  development.  West  of  the  town  of  Gold  Hill  is  the  Wash 
ington  Avenue  Mine,  a  property  which  many  years  ago  attracted  much 
attention.  It  was  re-opened  {luring  the  summer,  and  now  is  in  a  condi- 
tion to  ship  large  quantities  of  ore  regularly.  The  ore  is  galena,  with 
pyrites  of  copper  and  iron  and  some  zinc-blende.  Gold  Run  is  dotted 
with  miners'  cabins  from  source  to  mouth,  and  numerous  mines  of  minor 
note,  but  of  great  promise,  have  been  opened  during  the  year.  In  this 
gulch  are  the  camps  known  as  Saliua  and  Camp  Tellurium.  The  mines 
are  located  on  both  sides  of  the  gulch,  crossing  it  in  every  direction  and 
offering  excellent  opportunities  of  advantageous  development.  At  the 
mouth  of  the  gnloh,  in  Four-Mile,  are  several  tunnels,  projected  to  pen- 
etrate underneath  Gold  i.Till  or  Sunshine. 

The  Corning  tunnel,  which  enters  the  northern  face  of  the  hill  from 
the  canon  of  Left  Hand,  has  been  driven  800  feet,  and  is  steadily  ad- 
vancing. Its  objective  point  is  undoubtedly  ihe  porphyry  dike,  on  the 
north  side  of  which  is  the  Cold  Spring,  and  on  the  south  the  Ked  Cloud. 
Several  good  veins  have  been  crossed  by  it  already,  on  one  of  which 
work  is  now  prosecuted. 

Stinsliitta  din 'rid.— -The  American  sustains  its  reputation  more  thor- 
oughly than  any  mine  yet  opened  in  the  tellurium  belt.  Under  the 
management  of  Mr.  J.  Alden  Smith  it  has  been  developed  systematically 
and  economically ;  and  though  the  workings  cannot  yet,  be  considered 
very  extensive,  they  show  the  vein-Assure  to  be  well  charged  with  ore 
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and  quite  regular  in  its  formation.  The  shaft  has  been  snnk  to  a  depth 
of  Km  feet,  iunl  300  feet  of  levels  have  been  driven.  Good  hoisting  and 
pumping  works  are  erected  over  the  shaft,  and  there  are  convenient  ar- 
rangements for  sorting  the  ore,  which  is  an  item  of  great  importance  in 
this  elasa  of  mines. 

The shipmentsof  ore  have averagedahoid  twenty-seven  tons  per  month, 
netting  about:  810.000,  the  years  production  being,  us  nearly  as  I  can 
learn,  about  8  li^.OOO.  This  is  certainly,  if  correctly  reported,  a  rciimrk- 
iilile  yield  for  a  mine  opened  to  so  small  an  extent.  The  ore  furnished 
by  the  American  contains  all  the  various  tellurium  minerals  so  fur  found 
in  the  county,  besides  considerable  free  gold  in  small  grains  or  scales 
and  filiform  segregations. 

Of  the  other  mines  in  Sunshine  but  little  can  be  said  that  is  new. 
The  Grand  View,  Osceola.  I'hil.  Sheridan,  Consolidated,  Olendale,  Shoo- 
Fly,  Warsaw,  Charcoal,  Young  America,  E.ittle  Giant,  Augusta,  Yose- 
mi'te,  and  others  are  working,  and  nearly  all  are  doing  well. 

$i»-i.tu)<la!e  and  Providence  districts.— Spriugdule  is  located  m  a  gulch 
run'mii"  southward  into  Lett  Hand.  The  number  of  prospects  is  legion, 
but  the  only  mine  that  has  been  worked  to  any  great,  extent  is  the 
Ellen.  From  this  a  considerable  quantity  of  tellurides  of  the  richest 
kind  has  been  taken. 

Providence  Is  located  in  Jim  Creek,  and  its  mines  are  the  John  J.  and 
the  Last  Chance.  Being  as  vet  slightly  opened,  (neither  is  deeper  than 
:j0  feet,1'  it  can  only  be  said  that  they  have  produced  some  exceedingly- 
rich  ore  of  the  usual  tellurides.  in  this  camp  also  the  prospector  has 
been  busy  on  every  side,  and  the  number  of  claims  staked  is  beyond  the 
power  of  an  ordinary  mortal  to  enumerate. 

LAKE   COUNTY. 

The  valley  of  the  Upper  Arkansas  is  the  only  mineral  district  in  this 

lar«'e  county  vet  opened  by  the  miner,  if  f  except  the  workings  on  the 
headwaters  "of  the  Gunnison  and  Unco  in  pah  gre,  which  are  included  in 
the  present  report  under  the  head  of  the  San  Juan  region. 

The  industry  i.s  mainly  placer-mining,  though  a  few  epiartzlcdges  are 
operated.  Mr.  Van  Wageuen  gives  the  product  of  the  county  as  fol- 
lows : 

Currency. 

Quartz-gold  from  Printer  Boy ..- $30,000 

On  ail/.- gold  from  other  mines 3,000 

Gulch-gold ■ ■ 42,000 

Silver-ore 25,000 

100,  000 

Or,  in  coin 86,200 

Mr.  Maurice  Hayes,  the  territorial  assaycr,  at  Oro  City,  gives  the 
production  of  the  county  as  follows: 

Currency. 

Gold  from  the  gulch-mines  and  Printer  Boy  Mine $95,940 

Silver,  copper,  and  lead  from  the  lodes 25, 000 

120, 940 

But  I  suspect  that  the  last  item  includes  ores  which,  also  raised 
from  the  mines,  have  not  been  henefieiated,  but  lie  probably  at  the 
works  of  the  Cincinnati  company,  (under  the  management  of  Mr.  Loe- 
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sober,)  which  have  not  been  in  operation.  It  is,  therefore,  to  be  ex- 
pected that  this  item  will  appear  again  in  nest  year's  estimate. 

There  is  still  no  market  for  silver-ores  in  liiis  county,  and  this  circum- 
stance hinders  all  mining  enterprises  in  that  direction.  Several  attempts 
are  making  to  correct  this  disadvantage,  and  it  is  probable  that  in  an- 
other year  the  Arkansas  Valley  will  be  supplied  with  one  or  more 
works.  In  California  Gulch  Captain  Breeee  is  building  chloriiuu.i.m- 
works,  under  the  superintendence  of  Mr.  E.  Keck,  and  expects  tlieui  to 
be  in  operation  by  February.  At  the  mouth  of  the  gulch  smother  com- 
pany has  pet  up  smelting- works,  which  have,  however,  not  been  in  op- 
eration, and  in  Chalk  Creek  Messrs.  Chapman  and  Biggins  sire  building 
works  of  ten  tons'  capacity  to  treat  ores  from  their  own  mines.  The 
plant  of  this  establishment  comprises  two  roasting- furnaces  and  one 
blast-furnace.  It  is  not  expected  to  be  in  operation  before  the  summer 
Of  1876. 

In  the  mines  there  is  but  little  new.  Those  which  were  worked  last 
year  sire,  with  a  very  few  exceptions,  still  in  operation,  and  attaining  just 
i  lie  degree  of  success  which  encourages  a  continuation  of  labor.  The 
experience  of  years  in  the  gulches  emptying  into  this  valley  shows  that 
the  ores  are,  as  a  rule,  very  low  in  grade,  and  require  more  capital  than 
the  prospector  and  the  miner  generally  possess  lo  develop  them  to  a 
point  where  they  can  steadily  pay. 

The  Printer  Boy  was  worked  steadily  during  the  latter  part  of  the 
year.  Developments  have  not  been  pushed  much  below  the  depth  at 
which  work  was  last  stopped,  but  the  mine  has  been  explored  laicrallv 
with  fair  results.  The  yield  of  the  mine  was  about  $30,000.  A  lull  ac- 
count of  the  workings  is  given  below. 

The  Berry  tunnel,  which  runs  upon  a  lode  of  the  same  name,  is  one  of 
IIic  important  enterprises  of  the  county.  The  lode  baa  a  width  of  8  to 
12  feet,  and  carries  copper  and  iron  pyrites,  partly  rich  in  gold  and  sil- 
ver. As  far  as  opened  the  vein  shows  plenty  of  ore,  hut  of  low  grade. 
The  chlormation-works  spoken  of  above  are  being  built  for  the  special 
purpose  of  treating  the  material  from  this  mine,  though  if  they  prove 
successful  they  will  be  enlarged  for  custom-work. 

Excepting  a  little  "  gouging ,;  done  by  lessees,  the  Home  Stake,  which 
at  one  time  was  considered  one  of  the  finest,  mines  of  Colorado— flic  best 
certainly  on  the  Arkansas — has  been  idle  during  the  year.  Differences 
among  the  owners  and  disappointment,  in  deep  developments  have  been 
the  cause.  The  property  has  now,  however,  fallen  into  the  hands  of  one 
oi  Llie  former  owners,  Capt.  James  Archer,  and  it  lias  been  the  ex- 
pectation to  reopen  it  during  the  winter.  It  was  currently  reported 
some  time  ago  that  the  mine  was  exhausted,  hut  this  is  not  the  ease.  At 
present  there,  is  but  little  ore  exposed  in  the  workings,  (which  have  been 
quite  extensive,)  but  this  is  the  result  of  poor  management  in  handling 
the  mine.  It  will  be  remembered  by  leaders  of  former  reports  that  it 
was  from  the  ore  of  this  mine,  treated  at  the  Golden  Ciiv  works,  that  «o 
much  nickel  was  taken. 

The  Chalk  Creek  mines  are  mainly  on  galena- veins.  A  number  have 
been  worked  during  the  year  by  the  company  which  is  putting  up  the 
smelting- works  on  the  creek,  and  it  is  expected  that  they  will  in  time 
tarnish  a  large  amount  of  ore,  e.arivingas  high  as  ;r>  per  cent,  lead  and 
40  to  70  ounces  silver.  At  the  close  of  the  vea.r  several  hundred  fons 
were  on  the  dumps  and  several  of  the  mines  were  to  be  worked  through- 
out the  winter.  Those  which  the  euwpativ  own,  wholly  or  in  part,  are 
the  Biggins,  Kaomi,  Tecnmseh,  Black  Hawk,  Anna,  Mary  Murphy,  and 
Mount  Yale.  * ' 
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Of  the  other  mines  in  the  Arkansas  Valley  that  have  been  worked 
more  or  less,  may  be  mentioned  the  Pilot,  Yankee  Blade,  Five-Twenty, 
American  Flag,  Mike,  Gray  Bird,  Hidden  Treasure,  and  Mary  Francis. 
The  placer- mines  of  the  Arkansas  Valley  have  produced  about  $42,000, 
considerably  less  than  last  year.  California  and  Cash  Creeks  have 
been  the  most  actively  worked  ;  but  even  in  these  localities  operations 
have  been  languid  and  intermittent,  little  more  being  done  than  was 
required  to  procure-  gold  for  The  immediate  personal  necessities  of  claim- 
In  regard  to  California  Gulch,  which  is  by  far  the  most  important 
mining-crimp  of  Lake  County,  1  have  received  later  notes,  which  I  owe 
to  the  courtesy  of  Mr.  Rudolph  Keck,  M.  Ii.,  formerly  territorial  assayer 
at  Fair  Play,  and  now  engineer  of  tiie  beneficiatiug  works  connected 
with  the  lierry  tunnel  enterprise. 

Near  Coper  Oro  City  California  Gulch  runs  east  and  west.  On  the 
mountain-side  south  of  it  several  parallel  lodes  running  north  and 
south  have  been  discovered  in  porphyry,  the  most  noted  being  the 
Printer  Boy,  which  has  produced  at  least  .■sdlROUU  during  the  few  years 
Since  its  location.  The  vein,  like  the  parallel  lodes  on  both  sides,  is 
tilled  with  porphyry,  which  is.  however,  softer  than  the  country-rock, 
and  of  a  different  color.  It  contains,  in  very  irregular  distribution,  nests 
of  carbonate  of  lead  with  native  gold,  the  latter  occurring  in  particles 
far  smaller  than  those  found  in  the  placer-mines  of  the  guieh.  In  the 
lowest  workings  of  the  mine  the  same  gangue  material  lias  lately  been 
reached  as  was  found  some  time  ago  on  the  north  side  of  California 
Gulch,  in  the  Berry  tunnel,  namely,  a  taleose  mass  of  auriferous  iron 
and  copper  pyrites  with  a  little  galena  and  U'nnantite.  According  to  a 
certificate  of  tin;  lerritorial  assayer  of  the  county,  a  selected  specimen 
of  this  ore  contained  122  ounces  of  gold  per  ton.  Several  assays  by 
Dr.  Loescher,  of  the  Malta  Smelting- Works,  showed  from  '6  to  4  ounces 
of  gold  per  ton. 

The  vein  is  opened  by  means  of  three  shafts  and  several  levels,  and 
that  is  split  in  two  places  for  distances  varying  from  2(.K>  to  4UU  feet. 

Most  of  the  mining  work  has  bee  a  done  between  the  main  and  the 
line  or  middle  shaft  in  the  split  highest  on  the  hill  and  in  the  eastern 
branch  of  the  vein.  It  was  here  that  rich  nests  of  carbonate  of  lead, 
filled  with  leaf-gold,  were  repeatedly  found.  The  thickness  of  the  vein 
proper  and  its  branches  varies  between  1  inch  and  4  feet,  but  may  be 
called  on  an  average  7  inches,  the  eastern  branch  averaging  fi  and  the 
western  8  inches.  Besides  the  two  splits  referred  to,  the  vein  shows  the 
peculiarity  (hat  it  is,  from  the  surface  down  to  a  depth  varying  between 
100  and  200  feet,  filled  with  cross-seams  in  the  porphyry  mass,  which 
are  from  2  to  3  feet  thick  and  cut  off  abruptly  by  the  steep  eastern 
wall,  while  on  the  western  wall  t  hey  often  continue  for  a  short  distance 
outside  of  the  vein.  They  are  filled  with  the  same  auriferous  ore  as 
occurs  in  the  vein  itself,  only  of  different  color  and  hardness.  In  addi- 
tion to  this  the  gangue  mass,  as  far  as  its  contents  vi'  gold  and  the  differ- 
ing hardness  are  concerned,  shows  a  diverging  vein-system  within  the 
fissure  from  the  surface  toward  depth,  something  like  the  spread  lingers  of 
a  band  held  downward.  Whenever  such  soft  veins  are  joined  by  cross- 
seams  the  richness  of  the  ore  is  said  to  be  greatest.  The  inconsidera- 
ble difference  of  outer  appearance  between  the  porphyry  of  the  walls 
and  that  of  the  vein-matter,  which  cau  be  distinguished  with  still  less 
certainty  in  the  comparatively  dark  workings,  renders  it  often  very  dif- 
ficult to  follow  the  real  ore-deposit. 
The  line  or  middle  idiai't  has  been  sunk  on  the  line  between  two  claims, 
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ft?  ."Pllf  °™  of  rt]ch  belongs  to  the  Philadelphia  and  Boston  Gold- 
Mining  Company,  anil  the  lower  or  northerly  oue  to  a  few  inhabitants 
ot  the  vicinity.  1  he  latter  la,  however.  leased  to  the  company  just  ini-i- 
tioned,  and  it  is  here  that  the  rich  pyrites  spoke,,  of  above  has  lately 
bean  louu.l  It  ,s  to  he  regretted  Hint  lor  the  present  at  least  I,  cannot 
he  extracted,  because  without,  powerful  pumps  the  water  struck  at  the 
same  time  cannot  he  overcome.  The  material  is  much  desired  and 
needed  by  the  Malta  Works  as  a  flux. 

The  ore  in  the  western  branches  of  the  two  splits  is  decidedly  softer 

.hail  thai  in  the  eastern is,  but  so  far  it  has  not  shown  anv  such  rich 

I"™  ™6  eastern  upper  branch  between  the  line  ami  the  main 
Shalt,  'the  eastern  lower  branch  between  the  line  and  the  lower  shafr 
nas  si,  f„r  „„t  been  developed.  At  the  lowest  depth,  just  before  the. 
rich  pyrtles  was  struck,  the  contents  of  the  ore  in  gold  were  vcrv  small 
At  the  same  tunc  it  must  be  remarked  that  the  vein  nbovo  this  poim  is 
hy  no  means  cm, misted,  and,  considering  die  former  carelessness  of 
management,  tins  held  is  very  promising.  A  little  over  Kill  feet  dec,, 
in  the  main  shall  „  mass  of  bowlders,  with  a  little  iron  pyrites  anil  line 
gold  was  found,  which  Mr.  Keck  thinks  may  either  be'taken  for  the 
bed  ot  a  former  stream  or  for  the  remaining  moraine  of  a  former  glacier 
I  (lo  not  hud  it  necessary  to  adopt  either  hypothesis.     The  presence  of 

rounded  bowlders,  nnless  they  are  clearly  of  a  lerial  different  iioei 

the  country-rock,  may  be  the  result  of  attrition  and  water  between  Hie 
vein-walls.  Tins  phenomenon  is  expressly  considered  l,v  Von  tv.Wii. 
hiieh.  in  the  cla.ssiiicaiion  of  "veins  of  attrition,''  contained  in  his 
Theory  of  V  ems,  as  published  in  Von  Ootta's  a„„!nlu,lien. 

At  the  depth  of  aio  fcet  |„  t|„,  line-shaft,  and  of  100  in  the  main 
shaft,  the  cross-scams  mentioned  above  were  no  longer  metwili,  and 
south  of  the  latter  the  vein  is  not  split  at  all.  At  this  point,  however, 
so  little  systematic  work  has  been  done  that  no  conclusions  as  to  increase 
or  decrease  ot  richness  can  lie,  drawn  from  the  altered  geological  Condi- 
■  tions.  Indeed  little  .systematic  work  has  been  done  on  anv  pan  of  the 
whole  vein  Former  operations  were  principally  confined  to  robbing 
the  rich  pockets,  while  good  milling-ore  was  left  standing. 

Ihe  gold  contained  in  the  pyrites  just  discovered,  although  it  can  be 
partly  washed  out,  cannot  be  directly  amalgamated,  bcluii  iie,  in  tins 
respect  like  that  in  the  ores  of  the  Berry  tunnel. 

Among  the  veins  running  parallel  with  the  Printer  Boy,  the  Five- 
twenty  is  at  present  the  most  promising.  The  ore  from  this  mine 
yielded  in  the  battery  alone  S  ounces  gold  per  cord,  or  about  1  onnco 
per  ton.  The  mill-gold  of  these  veins  is  usually  worth  «lo,  coin,  per 
ounce,  while  the  wash-gold  of  the  gulch  is  won  h  from  *  17.7.)  to  s','1 

a.ooKn.1™''0"  of  ''"'"'-  Cmmtr  cl,lri"S  ls7'h  "™  estimated  at 
over  8120,0oll,  currency,  three-quarters  arc  said  to  come  Irani  California 
Linlch. 
_   The  placer-mining  of  the  gulch,  an  industry  which  has  now  been  in  ex- 

islence, or  sixteen  years,, s  really  usiill  worse  roblicryofll,oj.,ild.dta,osi,s 
than  that  carried  on  so  long  in  the  veins.  The  gold  occurs  in  these 
placers,  notably  in  the  upper  part  of  the  gulch,  in  two  diltcrcni  fivers 
die  upper  one  consists  of  gravel  and  conglomerate,  and  is  the  d,a,„«,t 
which  alone  has  been  washed;  the  lower  one  consists  of  so-called  ce- 
ment, a  nydrated  oxide  of  iron  combined  with  a  feldspathic  mass  to  a, 
very  hard  layer,  which  contains  not  only  fine,  and  very  fine,  gold-dust 
tail  also  coarse  gold.  As  the  hardness  of  this  material  precludes  wash' 
mg  without  a  preliminary  crushing,  this  layer  is  to-day  virtually  virgin 
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ground,  a  fact  which  is  tbe  more  remarkable  since  assays  of  average 
samples  have  never  yielded  less  than  an  ounce  of  gold  per  toil. 

At  the  Berry  tunnel  Mr.  Keck  lias  completed  Ins  be  n  e  tie  iating- works 
as  far  as  was  intended  for  the  present.  While  up  to  the  end  of  the 
year  only  the  common  ores  of  the  Berry  tunnel  (La loose  gangue  with 
iron  and'a  little  copper-pyrites)  were  subjected  to  the  process*  employed, 
the  mine  has  been  better  developed,  and  now  there  is  a  considerable 
quantity  of  more  solid  and  richer  ore  ready  for  extraction,  similar  to  the 
pyrites  described  above  in  connection  with  the  Printer  Boy.  This  ore 
is  now  assorted  by  hand,  dried,  in  order  to  stamp  it  without  water,  and 
subjected  to  the  rest  of  the  beuetieiat.ing  process.  It  is  to  be  regretted 
that  for  the  amalgamation  of  the  residues  anastras  only  are  at  Mr. 
Keek's  disposal,  since  the  gold  is  in  this  way  not  extracted  as  perfectly 
as  could  be  done  in  pans. 

The  Malta  Smelting- Works  are  built  on  the  slope  of  a  hill,  and 
intended  for  lead-smelting.  Besides  the  necessary  buildings  and  appa- 
ratus for  crushing,  sampling,  storage  of  wood,  &a,  they  contain  a 
long  reverberatory  furnace  for  roasting,  (without  a  hearth  loi  slagging 
purposes.)  a  shaft-furnace  of  the  Kast  pattern,  of  a  capacity  of  at  least 
15  tons  per  day,  and  an  English  cupelling-furnace.  The. blast  is  fur- 
nished by  a  Sturtevant  blower,  No.  4.  The  establishment  impresses  the 
visitor  favorably,  and  it  is  only  to  he  hoped  that  in  the  coming  summer 
the  argentiferous-lead  mines  of  the  vicinity  (so  far  containing  princi- 
pally cerussite)  may  be  more  energetically  attacked  than  has  been  the 
case"  heretofore,  in  order  that  the  metallurgical  enterprise  may  not  be 
crippled  (as  so  many  in  Colorado  have  been)  by  the  lack  of  material 
suitable  to  the  processes  employed. 

SUMMIT   OOUMTY. 

The  metallic  product  of  this  county  is  placed  at  670.000,  being  wholly 
gold-dust  from  placers.  There  has  been  also  a  yield  of  probably 
$10,000  from  the  Snake  River  mines  which  would  belong  to  Summit, 
but  which  is  included  in  the  statements  of  Clear  Creek,  nearly  all  of  it 
being  sold  there.  The  properties  worked  during  the  year  are  the  same 
as  those  of  last  season,  with  a  few  additions.  The  Summit  County 
placers  being  located  at  so  high  an  altitude,  can  bo  worked  successfully 
in  good  seasons  only.  The  last  season  was  hut  a  tolerable  one,  and 
expectations  were,  as  a  rule,  not  realized.  Fully  as  much  ground  as 
usual  was  opened,  but  the  water-supply  gave  out  nearly  a  month  earlier 
than  usual,  and  all  ground  worked  by  booming  had  to  be  abandoned. 
This  system  of  washing  is  doing  good  work  in  the  Blue  Valley,  and 
though  it  maybe  considered,  in  comparison  with  the  more  extensive 
and  complicated  systems  of  California,  as  rather  primitive,  it  has  pecul- 
iar merits  of  its  own  not  to  be  despised.  It  has  been  described  in 
former  reports. 

In  French  Gulch  and  ils  tributaries;  Dry  Mayo.  Humboldt,  and  Nigger 
Gulches,  Calvin  Clark,  I.  H.  Fuller,  J.  J.  Cobb,  and  the  Badger  Com- 
pany have  been  at  work  as  usual.  The  production  of  the  gulch  (which 
is  by  far  the  best  at  present  in  the  Blue  Valley  )  has  amounted  to  about 
SlOJOOO.  Georgia  Gulch  and  Gold  Bun  have  together  yielded  about 
813,000;  about  $1,000  have  come  from  other  minor  localities,  such  as 
Galena,  Iowa,  and  Lomax  Gulches,  and    Stilson,   Buffalo,  and  Dela- 

*  The  process  follows!  tnrjsist*  in  H  iiini.mi;.  ib.'s^i:i-  on  Jji:  o-.l^  r  ;l-  ii  jiss,  mkisuu!;  wi  til 
s;iit,  1i\!viii:.i!):i.  i>i  L-cipJtutioT)  of  cnj);:w  llihL  ~i' vit,  :!i.<i  ;n:i,.l^ii.!ii!ioii  of  tliu  auiitiivous 
ivsiiloi's. — R.  W.  R. 


..Google 


318    MINES  AND  MINING  "WEST   OP  THE   ROCKY   MOUNTAINS. 

ware  Flats ;  and  $15,000  may  be  credited  to  claims  located  directly  in 
the  main  valley. 

Of  the  new  projects  which  have  developed  during  the  year  into  a  con- 
dition of  productiveness,  the  Tzzard  diggings  are  the  most  notable.  Con- 
cerning them  a  correspondent  of  the  Alma  News  reports  the  following  : 

lizard's  diggings  are  located  about  three  miles  south  of  Ten-Mile,  on  the  v. est  side 
of  Blue  River,  ami  between  7  and  ~  miles  north  of  Breckinridge. 

t'.uir  years  ago  if  anybody  hiul  predicted  I  lint  valuable  mid'  extensive  plnccr-miues 
would  be  discovered  between  tlobl  Hid  mid  the  cnnlluenee  ,,(  Ten-Mile  and  lilno  Riv- 
ers mid  cosl  iy  improvements  iidded,  be  would  have  been  considered  mi  idle-  talker.  So 
little  iu.Ll.li  had  the  "  prospector  "  in  thai  particular  ana  ( lint,  it  always  received  tho 
go-by.  It  was  not  until  the  spring  of  1-7:1  thai,  any  prospectors  ventured  a  ioeat.ion. 
A  patty  of  two  men  in;t:ie  a  prc-cni;>1  inn  in  one  of  i  ho  seties  of  gulches,  inking  up  ■  I C 1 0 
feet  in  lenglh,  wi:b  suitable  widlh  and  ;>i,n.t  foot  front,  and  doing  a  Utile,  work.  Mr. 
J.  E.  1/iard,  n  riiiladelphian,  and  a  gentleman  couimnodkg  considerable,  capital,  had 
been  resting  lodc-properly  about  a  mile  and  a  half  son tinvest  of  Hold  Hill.  Not  meet- 
ing with  anything  encouraging,  he  abandoned  it.  His  attention  «;u  neM  attracted 
to  the  locality  now  faiuiliarlj  known  by  the  name  which  beads  this  article.  Alter 
pro-pee i  in;;  awhile,  lie.  nmiie.  op  his  mind  that  a  large  area  of  gulch  and  bill  plaeer,  hav- 
ing <;<'Jil  io  paying  tpianlitics,  existed  in  that  vicinity,  [lis  next  endeavor  would  nat- 
urally he  to  pre-empt,  all  the  territory  thai  was  likely  to  have  pay,  and  secure  the  water 
llowing  through  i.luit  region  which  could  possibly  be  brought  upon  the  premises.  The 
extent  of  grimed  !•>  which  lie  ha-;  seeiin.il  possessory  i  ight  is  a  I  hint  oOi.i  acres,  having 
a  front  on  TSlue  River  of  over  o.'J-a)  feci ,  and  running  west  up  a  i.  ma  her  n.f  galdiert  avid 
Over  gravel  ridges  and  hills,  in  many  instances  :ii  much  as  I  :!,'.'.<  :o  feet,  taking  np  and 
SB^ariiig  tho  water  of  20,000  acres,  alVuruing  during  i.lie  llii'b  a  i[uantity  as  much  lis 
1,000  inches,  miners'  gauge.  The  prinoinul  si  ream,  and  that  which  furnishes  bis  largest 
supply  of  wilier,  is  called  Miners'  Stream.  IJarl.on,  I:/,.aiil,  ami  a  number  of  other 
gulches  unnamed,  tho  springs  and  marakos  with  which  this  region  is  so  bouutifully 
su|ipbei.l.  constitute-  bis  water-privileges. 

Miners'  Stream  runs  north  and  empties  into  Ten  Mi  s>.  On  this  stream  Mr.  I.  has 
tint-  in  ii  dii.ni,  conducting  the  water  thence  through  large  and  we  1 1  const  met  nil  ditches. 
distributing  it  by  a  net-work  of  brunch  ditches  to  ail  his  mines,  which  lie  oil  east, 
(■hanging  the  natural  water-courses  lying  north  and  south,  making  iho-e  of  t  he-  former 
ilow  soalh  niul  east  ami  tiie  latter  north  and  east.  In  the-  spring  of  lr-JIt  he  com- 
menced i  ho  pn  liuihiat  y  npe rations  of  :,urve}  ing  ami  digging  .lite la's,  sinking  shafts.. 
delivering  lumber,  and  erecting  cabins.  At  the  close  of  the  season  he  and  his  family 
visited  their  old  home.  Returning  next  season,  n  .fore  ■  of  I.  luff;,  -live  men  was  set  at.  work 
enlarging  and  extending  ditches,  building  boom-flumes  and  reservoirs.  The  season 
closed  without  finding  bed-rock.  Leaving  two  men  to  finish  uncompleted  work,  he  and 
family  let!,  for  Denver  for  the  winter.  This  summer  he  employed  from  three  to  eight 
men,  and  late  in  the  fail  a  depth  was  reached  where  increased  pay  came  in,  but  no  bed- 
rock, and  in  twelve  ilavs  sntiicieut  gold  was  taken  out  to  pav  the  season '.-,  evneuses, 
leaving  him  the  net  sum  of  frilJO.  The  gold  assays  Bi'.l  tine,  and  is  worth.sl7.4d  per 
ounce.  .Since  the  close  of  the  mining  season,  a  shaft  has  been  sunk  reaching  bed -rock 
at  10  feel,  from  the   surface,  prospecting  from  d  to  jij  colors  heavy  gold  to  the  pan  all 

tho  way  down. 

Poverty  Flat.— In  the  districts  bordering  on  North  Park,  in  the  gulches 
flowing  from  H (inn's  Peafc,  some  very  promising  pincers  iire  being  opened. 
Golil  was  first  discovered  in  this  camp  by  Sum  Conger,ol'  Caribou  fame, 
iu  the  summer  .of  1809,  and,  without  causing  much  of  tin  excitement,  the 
district  Uisl  war  developed  into  what  will  wit  hour  doubt  prove  nest  year 
a  very  valuable  addition  lo  our  mineral  lands.  Two  large  companies,  the 
Harm's  Peak  and  the  Purdy,  have  absorbed,  by  location  and  purchase, 
tho  best  parts  of  the  district,  owning  belween  litem  tibont  1,1'otl  ncres, 
located  on  Poverty  Flat  and  Way's  Gulch.  Their  combined  capital  is 
$6,000,000,  and  the  total  amount  of  improvements  np  to  date  have  cost 
in  the  neighborhood  of  $100,Uuf).  Twenty  miles  of  ditches  have  been 
dug,  and  it  is  proposed  this  year  to  build  several  new  ones  of  a  total 
length  of  12  miles,  which  will  bring  5,000  inches  of  water  additional 
into  Way's  Gulch. 

Poverty  Flat  is  on  Beaver  Creek,  one  of  the  tributaries  of  the  Elk 
River.    The  elevation  of  the  Hauu's  Peak  Company's  claim,  which  is 
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on  this  flat,  is  about  8,000  feet.  Tbe  ground  is  from  10  to  60  feet  deep, 
of  gravel,  free  from  large  bowlders,  and  pays  well  through  its  entire 
depth.  Last  year  but  one  run  of  25  days  with  one  hydraulic  was  made, 
which  washed'  out  ;?3,i>u0  in  gold.  The  company  is  now  arranging  to 
work  12  hydranlics,  and  has  a  constant  water-supply  equal  to  about 
2,000  inches.  Five  reservoirs  have  been  built,  by  which  means  the  sup- 
ply can  be  maintained  quite  late  in  the  year. 

The  Purdy  Company,  located  in  Way's  Gulch,  will  put  in  this  year  a 
bed-rock  flume,  and  probably  will  not  take  out  much  gold  till  1877.  The 
ground  is  as  good  as  that  of  the  Hann's  Peak  Company,  but  not  so  well 
located  y.s  to  water.  Hence  the  necessity  of  the  12-mile  ditch  from  the 
Elk. 

Several  very  promising  gold-bearing  lodes  have  been  discovered  at 
Hann's  and  Way's  Peak,  upon  which  work  will  be  done  this  year.  It  is 
expected  that  the  year's  work  will  develop  a  splendid  gold-district  in 
Grand  County,  which  will  have  tbe  effect  not  only  to  draw  an  agricul- 
tural population  to  the  valleys  of  the  Bear  and  Grand,  but  to  inei'io  fur- 
ther-explorations in  the  numerous  mountain-chains  around  tbe  North 
and  Middle  Parks,  which  are  as  likely  to  be  rich  in  minerals  as  any  in 
the  Territory, 

The  Rabbit  Har  mines. — In  the  range  of  mountains  dividing  Middle 
from  North  Park  are  the  Rabbit-Ear  mines,  abont  which  but  little 
can  be  said,  except  that  the  prospects  are  fair.  The  mines  are  numerous, 
large,  and  easily  worked.  They  carry  mainly  silver-ore,  and  some  of 
them  show  good  veins  of  argentiferous  galena.  But  little  development 
has  been  made,  no  workings  having  been  extended  deeper  than  50  feet, 
and  the  majority  of  tbe  claims  being  only  sunk  10  feet.  Numerous  com- 
panies have  been  organized  and  several  tunnel  schemes  proposed,  and 
next  season  will  demonstrate  whether  tbe  discoveries  are  of  any  value. 
The  camp  is  60  miles  from  the  nearest  red  ue  in  g-  works.  It  is  proposed 
to  put  up  a  mill  in  the  district  next  year,  should  the  supply  of  ore  war- 
rant it. 

The  Lincoln  City  Lead- Works  have  been  idle  during  the  year,  having 
fallen  into  legal  troubles. 

Snake  Hirer  (liairict  ha*  been  steadily  but  slowly  improving,  and  of  Peru 
district  the  same  may  be  said.  The  Champion,  Tiger,  Printer's  Pool, 
Peruvian,  Blanche,  Orphan  Boy,  Silver  Wiug,  Potosi,  Cony,  Sukey,  and 
the  Comstock  tunnel  mines  have  been  worked  with  considerable  regu- 
larity during  the  year,  and  all  but  the  last  hare  shipped  ore. 

Tbe  Sukey  Mill  made  i  short  run  iu  the  summer,  but  was  unsuccess- 
ful. Tbe  Saint  Lawrence  Mill  has  been  transported  to  Georgetown  and 
sold  to  the  Pelican  Company, 

The  operations  of  the  Boston  Silver  Company,  at  Saint  John's,  have 
been  steadily  prosecuted  during  the  season.  The  company  continued  to 
drive  its  long  tunnel  into  Glacier  Mountain  until,  on  the  20th  of  Novem- 
ber, it  had  leached  a  length  of  l,07o  teet.  It  is  well  constructed  through- 
out, being  7  feet  wide  by  9  feet  high,  and  in  all  places,  where  the  rock 
is  not  sufficiently  hard,  timbered  in  the  most  substantial  manner.  Eight 
veins  have  been  crossed  so  far,  Nos.  1,  2,  3,  4,  and  6  showing  at  tbe 
points  of  intersection  quartzose  gangue  and  iron-pyrites ;  Nos.  5  and  8, 
a  similar  gangue,  with  zinc-blende  and  galena;  and  No.  7,  heavy  spar, 
galena,  and  blende,  with  little  iron-pyrites.  All  the  veins,  with  the  ex- 
ception of  No.  8,  are  very  large,  some  of  them  extraordinarily  so,  as,  for 
instance,  No.  5,  which  at  the  point  of  intersection  is  about  2u  feet;  and 
No.  2,  which  is  83  feet  thick.  The  latter  carries  such  soft  vein-material 
(broken  quartz  with  iron-pyrites)  and  delivered  when  opened  such  vol- 
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umes  of  water,  that  it  was  found  necessary  to  timber  closely  the  whole 
83  feet,  sides,  top,  and  bottom,  with  12-ineh  timbers,  (sets  of  10-inch 
timbers  ;.i  leet  apart,  which  hail  first  been  inserted,  having  been  broken 
like  reeds  by  the  enormous  pressure.)  Ju«t  before  the  driving  of  the 
tunnel  was  temporarily  slopped,  a  ninth  vein  had  been  struck  and  en- 
tered into  for  3  feet,  which  carried  quarts  and  iron-pyrites.  The  oppo- 
site wall  not  having  been  reached,  the  value  of  the  vein  is  unknown. 

At  the  time  above  named  positive  orders  from  the  directors  of  the 
company  in  Boston  forbade  the  continuance  of  the  tunnel  for  the  pres- 
ent, and  ordered  the  development  of  Nos.  5  and  7  by  drifts  and  rises. 
This  work  has  since  been  going  on  uninterruptedly,  30  miners  having 
been  employed  on  an  average,  and  with  most  unexpected  results.  The 
north  drift  on  No.  5  was  200  feet  long  at  the  end  of  the  year,  the  vein- 
material  having  been  soft  throughout  [hat  distance.  When  the  drift  had 
progressed  -so  far,  a.  very  serious  cave-  occurred  about.  170  feet  from  the 
entrance  of  the  drift,  which  delayed  further  driving  for  a  month,  and 
required  limbers  2  feet  in  diameter  for  a  distance  of  50  i'eet  to  overcome 
it.  A  rise  was  started  at  the  end  of  the  year  a  little  south  of  the  cave. 
While  at  the  intersection  of  the  tunnel  with  No.  5,  only  galena,  blende, 
and  a  little  iron-pyrites  were  found,  containing,  when  solid,  00  to  70 
ounces  of  silver  per  ton ;  the  vein  carried  beyond  a  point  75  feet  from 
the  entrance  northward,  besides  the  minerals  named,  rich  silver-ores, 
such  as  ruby  silver,  stephanite,  polybasite  and  tetrahedrite  in  consider- 
able quantity,  so  that  the  average  value  of  the  ores  was  more  than 
doubled.  The  south  drift  on  No.  5  was  in  about  50  feet  at  the  end  of 
the  year,  and  has  since  been  driven  to  the  intersection  with  No.  7,  140 
j'eet'li-om  the  tunnel.  In  this  drift  only  one  pocket  of  ruby  silver,  ste- 
phanite and  fahlore  was  found.  The  drift  on  No.  7  north  of  the  tunnel 
was  at  the  end  of  the  year  about  CO  feet  long,  and  is  throughout  in  very 
soft  and  dangerous  ground,  carrying  no  ore.  The  south  drift  was  in 
about  200  feet,  and  showed  ore  (zinc-blende  and  galena  in  heavy  spar) 
for  almost  the  whole  distance,  the  vein  being  on  an  average  4  to  5  feet 
wide,  and  the  ore-streak  varying  from  1  to  3  feet.  At  a  distance  of 
about  180  feet  from  the  entrance,  the  drift  encountered  a  horizontal 
fault  of  8  feet,  (the  vein  being  thrown  to  the  east,)  and  12  feet  farther  a 
second  fault  of  fi  feet  in  the  same  direction.  Between  the  two  the  vein 
carried  very  good  galena.  About  6  feet  beyond  the  second  fault  the 
galena  became  very  solid  ami  contained  much  native  silver,  which  con- 
tinned  for  a  distance  of  30  feet.  The  ore  in  No.  7,  at  the  intersection 
with  the  tunnel,  contained  in  solid  galena  from -18  to  50  ounces  of  silver  ; 
at  the  further  end  of  the  drift,  where  native  silver  was  visible,  it  con- 
tained from.  100  to  500  ounces,  and  in  ordinary  galena  from  70  to  80 
ounces. 

Since  the  end  of  the  year,  two  rises  have  been  started  on  No.  5, 170 
feet  apart,  the  northern  one  being  at  the  time  of  this  writing  SO  feet 
and  the  southern  111  feet  high.  lu  the  latter,  north  and  south  drifts 
100  feet  above  drift  No.  1  are  being  started.  Besides  this,  sloping 
ground  for  10  men  is  opened,  and  extraordinarily  rich  silver-ores,  carry- 
ing, however,  little  galena,  are  now  being  extracted. 

Ou  No.  7  one  rise,  now  120  I'eet  high,  has  been  made,  and  drifts  will  be 
started  north  and  south  iu  a  tew  days.  There  are  three  scopes  opened 
on  No.  7,  two  of  which  produce  ore. 

Little  work  has  been  done  during  the  year  in  the  upper  ndne  on  the 
Com  slock  lode  (probably  No.  7  of  the  tunnel)  beyond  the  extraction  of 
about  60  tons  of  solid  galena.    The  slopes  there  opened  will  probably 
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be  worked  during  this  year,  but  no  extensive  work  is  intended  tbere, 
until  the  connection  has  beeu  made  from  the  tunnel  below. 

At  the  end  of  the  year  the  company  had  about  800  tons  of  ore  on  hand, 
about  three-fourths  of  which  is  dressing-ore,  to  be  concentrated  in  its 
very  systematic  establishment  and  to  be  smelted  into  pig-lead. 

A  dozen  or  more  veins  have  been  worked  in  Snake  River  district  by 
other  parties  at  intervals  during  the  year,  and  some  of  the  veins  have 
produced  rich  lead-ores  in  small  quantities.  No  large  developments 
have,  however,  been  made.  The  ores  mined  have  mostly  been  bought 
by  the  Boston  Silver  Company. 

PARK   COUNTY. 

I  have  nothing  to  add  to  what  has  beeu  said  in  former  reports  as  to 
the  placers  of  this  county,  though  I  am  informed  in  a  general  way  that 
they  are  making  sati>t;nj.toi'y  returns,  particularly  under  a  consolidation 
of  ownerships  and  a  more  effective  use  of  water.  A  few  words  may  be 
said  of  the  quartz-mines.  On  Mounts  Lincoln  and  Bross  the  Moose, 
Dolly  Varden,  Hiawatha,  Lincoln,  Russia,  Ford.  Danville,  and  Security 
have  been  working  steadily  during  the  year.  It  is  wholly  impossible  to 
give  any  intelligible  statement  concerning  the  developments  on  any. 
The  entire  story  will  be  told  by  saying  that  in  each  case  the  ore-bodies 
have  been  diligently  followed  wherever  they  led,  and  if  they  suddenly 
pinched  up  to  nothing,  explorations  have  been  turned  in  other  direc- 
tions. On  none  of  these  claims  has  there  been  found  any  regularity 
in  the  deposits.  The  entire  stratum  of  blue  limestone  seems  to  be  satu- 
rated will)  mineral,  segregated  in  places  to  bodies  of  considerable  mag- 
nitude. So  fiir  the  Mouse  has  seemingly  had  the  monopoly  of  the  big 
deposits,  but  the  Ford  and  Russia  promise  to  equal  it.  shortly  in  quan- 
tity of  mineral.  The  Moose  has  maintained  throughout  the  year  a 
steady  production  of  about  six  tons  daily,  averaging  in  value  about 
$150  per  ton.  The  Dolly  Varden  has  done  well  also,  ami  has  yielded 
some  exceedingly  rich  material.  TheHiawatha  has  been  under  lease, 
and  is  consequently  not  in  as  good  a  condition  as  it  might  be.  The 
Security  has  kept  up  a  fair  production,  and  is  regarded  as  one  of  the 
coming  mines  of  the  district. 

In  Buckskin  and  Mosquito  Gulches  a  large  amount  of  prospecting 
and  development  has  been  done,  and  a  number  of  very  good  veins  have 
been  opened ;  also  plenty  of  poor  ones.  At  the  head  of  Buckskin  is 
the  London  lode,  a  vein  which  is  attracting  a.  great  amount  of  atlentioii, 
and  which  undoubtedly  is  a  rich  and  valuable  property.  The  Phillips 
has  not  revived  yet,  though  about  five  hundred  tons  of  ore  have  been 
taken  out  daring  the  year  for  fluxing  purposes.  In  Mosquito,  the  Orphan 
Boy  has  been  temporarily  opened,  and  a  tunnel  has  been  started  to  cut 
it  some  250  feet  deep. 

In  Sacramento  and  Horseshoe  Gulches  a  small  amount  of  ore  has 
been  produced,  mainly  galena.  The  latter  has  been  most  productive,  if 
either  can  be  said  to  have  yielded.  The  amount  of  prospecting  done 
has  also  been  large,  and  it  is  known  that  the  deposits  in  that  part  of 
the  limestone  belt  are  large  and  worthy  oi  better  attention.  Still,  though 
not  lacking  in  mineral  wealth,  Park  County  improves  but  slowly.  This 
fact  may  be  attributed  to  the  poor  ore-market  w^hich  exists,  and  to  the 
comparative  inaccessibility  of  the  district.  The  latter  drawback  to  its 
growth  will  only  be  removed  when  the  South  Park  Railroad,  now  con- 
necting Denver  with  Morrison  in  the  foot-bills,  is  pushed  up  the  Tlatte 
Canon  to  the  Park.  The  former  may  be  expected  to  cure  itself. 
21  m 
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Eoiita. — Few  mining-camps  in  the  West  caa  show  so  rapid  and  so 
healthy  a  growth  as  Kosita.  In  the  summer  of  1873  the  first  discovery 
of  note  (the  Senator)  was  made.  A  little  later  the  Pocahontas  vein 
was  found,  which,  with  its  extensions,  is  now  one  of  the  most  im- 
portant lodes  in  the  Territory.  The  Greenhorn  range,  in  which  the 
camp  is  located,  is  crossed  from  the  northwest  to  the  southeast  by  an 
eruptive  mass  or  huge  dike  of  porphyry,*  trachyte,  and  andesite,  which 
culminates  at  the  south  in  the  Greenhorn  Peak,  and  disappears  at  the 
north  in  Wot  Mountain  Valley.  Within  this  mass,  which  is  from  3  to  5 
miles  in  width,  are  located  all  the  mines  of  importance  hitherto  found  in 
this  neighborhood.  Outside  of  the  porphyry,  in  the  granite,  veins  have 
■  been  found,  but  they  do  not  exhibit  any  permanence  of  character  or  any 
valuable  features.  Veins  are  also  found  on  the  edge  of  the  eruptive 
rock,  between  it  and  the  granite;  but  these  also  promise  less  than  others 
wholly  within  porphyry. 

The  Pocahontas  vein,  which  has  been  called  the  "  mother  lode  "  of  the 
district,  has  a  coarse  approximately  the  same  as  that  of  the  "dike," 
nori Invest;  aud  southeast.  There  are  several  Assures  having  a  parallel 
course  with  that  of  the  Pocahontas,  and  presenting  many  similar  feat- 
ures, leading  to  the  belief  that  this  is  the  line  of  rnaiu  fracture  and  also 
of  first  fracture.  The  latter  opinion  is  confirmed  by  the  examination  of 
several  places  where,  these  northwest  and  southeast  veins  are  crossed  by 
others.  In  every  case  noticed  the  latter  break  through  the  former  with 
a  clean  fracture,  and  generally  cause  faults  of  several  feet  in  the  older 
veins. 

These  secondary  veins  do  not  appear  to  have  any  marked  parallelism 
of  direction,  but  are  claimed  by  some,  who  have  examined  the  whole  dis- 
trict thoroughly,  to  bear  toward  (he  prominent  peaks  within  the  range 
of  eruption;  or,  in  other  words,  to  radiate  from  these  peaks  as  spokes 
from  the  center  of  a  wheel.  The  only  illustration  reported  to  me  in 
support  of  This  theory  is  the  west  slope  of  the  peak,  on  which  occur  the 
Invincible,  Matchless,  Chieftain,  and  other  veins.  This  is  hardly  con- 
clusive. 

The  Pocahontas  vein  has  been  traced  and  claimed  for  a  distance  of 
several  miles.  Commencing  at  the  southern  end,  so  far  as  at  present 
known,  the  first  mine  is  the  South  African,  followed  by  the  South  Hum- 
boldt, the  Humboldt,  the  Pocahontas,  the  Leviathan,  and  the  reduction- 
works  Leviathan.  In  the  latter  the  vein  appears  to  be  split,  one  fork 
being  known  as  the  Leavenworth,  the  other  as  the  Stevens.  The  last 
claims  have  not  been  developed  sufficiently  to  show  whether  tfeis  is  a 
real  forking  of  the  vein  or  a  division  of  the  ore  into  two  or  more  seams. 
The  latter  is  probably  the  case.  The  production  of  the  camp  iu  1875 
was  as  follows : 

Currency. 

Pocahotas  Mine $lu\5.  uoo  uO 

Humboldt  and  South  Humboldt IW'.  000  00 

Other  mines 7,200  00 

Total 234, 200  00 

Coin  value 201,880  40 

*I  claim  do  personal  kiioiy:i:il<;(!  i)f  this  locality,  having  etucii  the  range  at.  some  dis- 
tance only.  But  I  hesitate  io  ailiail-  without  1'iiiiia'r  ovidi'iaa;  t.tar  !-iTi|'li<.-e  i.'iavactt.T 
of  tin!  country-rod;  containing  llio  veins.  Nevertheless,  I  leave  the  statement  in  the 
text  as  it  was  furnished  to  me.— R.  W.  R. 


)yGoogIe 


CONDITION    OP   THE   MINING    INDUSTRY — COLORADO.         323 

About  8,000  linear  feet  of  mining-work,  including  shafts,  levels,  and 
tunnels,  has  been  done  since  the  opening  of  the  camp.  The  production 
hist  year  was  1,300  tons,  showing  an  average  grade  of  $180  per  ton. 
As  the  reduction-works  were  running  but  a  very  short  time  during  the 
year,  nothing  bin.  high-grade  material  lias  been  marketed.  There  are 
now  from  500  to  800  tons  of  ore,  worth  from  $30  to  $60  per  tou,  lying 
ou  the  dumps,  awaiting  the  opening  of  the  home-reduction  works.  The 
ore  is  mainly  composed  of  gray  copper  and  copper-pyrites,  carried  in  a 
gangue  of  heavy  spar.  Galena,  iron-pyrites,  oxide  of  copper,  ruby  and 
native  silver,  and  native  copper  also  occur.  The  percentage  of  copper 
is  pretty  high,  and  re  ml  era  the  ore  unfit  for  amalgamation  without  pre- 
vious leaching.  So  veins  have  yet  been  found  on  any  part  of  the  Green- 
horn range  carrying  a  heavy  percentage  of  lead.  There  is  likely  to  be 
some  difficulty,  therefore,  in  treating  these  ores  alone  by  smelting. 

Numerous  promising  discoveries  have  been  made  on  the  western  slope 
of  the  Greenhorn  range,  in  what  seems  to  be  a  continuation  of  the  same 
belt  of  porphyry.  On  the  eastern  slope  of  the  Sangre  deCliristo  range, 
which  lies  just  across  from  the  Greenhorn,  (Wet  Mountain  Valley  being 
between,)  some  discoveries  of  rich  argenfiierous  galena  have  been  made, 
and  early  in  1876  a  new  camp  will  be  started  in  their  neighborhood. 
Ou  Grape  Creek,  which  flows  from  Wet  Mountain  Valley  into  the  Ar- 
kansas, there  has  been  a  copper  excitement,  and  some  outlay  has  been 
made  for  development.  The  results,  however,  have  not  been  very  sat- 
isfactory, and  at  the  close  of  the  year  Copper  Gulch  was  a! most  deserted. 

The  following  is  a  statement,  of  the  condition  of  the  Itosita  mines  at 
the  latest  date,  (March,  1876,)  received  siuce  this  report  was  sent  to 


Pocahontas. — This  mine  is  opened  by  about  1,500  feet  of  shafts  and 
levels,  nearly  all  of  which  has  been  driven  since  March,  1875,  at  which 
time  it  fell  into  the  ha  mis  of  its  present  owners.  The  mine  is  now  worked 
through  a  tunnel  250  feet  long.  The  vein  of  ore  is  from  2  to  5  inches  in 
width,  very  regular  and  continuous,  and  mills  between  $170  and  $200 
per  ton.  The  ore  is  a  gray  copper  and  copper-pyrites,  in  a  gangue  of 
heavy  spar,  in  which  is  found,  as  occasional  minerals,  oxide  of  copper, 
(black,)  ruby  and  native  silver,  a  trace  of  gold,  and  often  iron-pyrites 
and  galena.  Production  from  March,  1.875,  to  January,  1S7G.  700  tons, 
worth  S123,1(;8.;S1.  from  the  latter  date  to  March  l"of  this  year,  105 
tons  have  been  produced,  worth  about  $36,270,  making  the  total  yield 
for  the  year  ending  March  1,  1876,  nearly  $160,000. 

Humboldt  and  South  Thi.ml/nltlt. — This  property  occupies  1,900  feet 
on  the  mother  lode  of  the  district  south  of  the  Pocahontas.  It  is  opened 
by  six  shafts,  of  a  total  depth  of  675  feet,  and  has  800  feet;  of  levels.  Shaft 
No.  1,  which  is  the  main  working  shaft,  is  at  present  175  feet  deep,  and  is 
being  sunk  steadily.  The  shaft  is  30  feet  in  length,  and  is  divided  into  a 
compartment  fur  hoisting  and  one  for  ventilation.  The  ore-vein  is  steady 
and  continuous  iu  almost  every  part  of  the  mine,  and  it  is  of  the  same 
character  as  that  in  the  Pocahontas.  Tho  production  of  the  mine  during 
1875  was  $62,000. 

West  Virginia. — Shaft  86  feet  deep,  northwest  drift  90  feet  long.  The 
parties  who  have  leased  the  mine  are  putting  up  a  whim  aud  pre- 
paring for  extensive  work. 

Leviathan. — The  shaft  on  this  claim  is  now  65  feet  deep  aud  is  under 
contract  to  100  feet.  A  drift  50  feet  iu  length  has  been  driven  south  on 
the  vein,  exposing  a  good  seam  of  rich  ore,  which  shows  extremely  well, 
This  mine  promises  to  become  one  of  the  most  valuable  iu  the  camp. 

Invincible. — The  shaft  has  been  sunk  to  a  depth  of  14:;  feet,  and  a  60- 
foot  level  run  100  feet  below  the  surface.    There  is  a  good  quantity  of 
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ore  in  sight,  but  it  is  of  low  grade.    Better  material  is  expected  as  greater 
depth  is  gained. 

Puloniu. — The  Polonia  shaft  is  95  feet  deep  and  is  to  be  sunk  to  a  depth 
of  125  feet  before  new  levels  are  driven.  Seventy -five  feet  from  the  sur- 
face drifts  have  just  been  started,  with  a  good  showing  of  ore. 

SAN  JUAN   COUNTRY. 

To  the  courtesy  of  Mr.  N.  A.  Foss,  superintendent  of  the  San  Juan 
Smelting  and  Kenning  Company,  and  late  superintendent  of  Green 
&  Co.'s  works  at  Silverton,  I  am  indebted  for  a  very  interesting  report 
on  San  Juan,  in  substance  as  follows : 

The  Sun  Juan  mining  country  is  situated  in  the  southwestern  corner 
of  Colorado,  bounded  on  the  west  by  Utah,  on  the  south  by  New  Mexico, 
on  the  oast  by  the  one  hundred  and  seventh  meridian  of  west  longitude, 
on  the  north  by  a  line  20  miles  north  of  the  fortieth  parallel.  This  vast 
region  of  over  30,000  square  miles  lias  never  been  prospected  or  explored 
to  any  extent  outside  of  the  5,6o()  square  miles  relinquished  by  the  Ute 
Indians  in  their  treaty  of  September,  1S73,  and  now  comprising  La  Plata, 
San  Juan,  and  Hinsdale  Counties.  The  country  is  divided  into  six  mini  ng- 
distriets,  all  of  which,  except  Lake  and  Adams  districts,  are  in  San 
Juan  County. 

The  Animas  district  includes  all  locations  made  on  the  Animas  River 
and  its  tributaries  to  a  point  2  miles  above  Howardsville. 

The  Eureka  district  joins  the  Animas  at  this  point  and  extends  to  the 
divide  between  the  waters  of  the  Animas  and  those  of  the  Gunnison 
and  Uncompahgre. 

The  Uncompahgre  district  includes  all  lands  drained  by  the  Uncom- 
pahgre and  its  tributaries  as  far  north  as  the  Ute  reservation. 

Mount  Sneffels  district  includes  the  sections  drained  by  the  Rio  San 
Miguel. 

Lake  district  includes  all  the  locations  made  in  Hinsdale  County, 
except  the  mines  situated  in  Burris  Park,  at  the  extreme  head  of  tho 
Lake  Fork  of  the  Gunnison,  which  constitute  what  is  known  as  Adams 
or  Park  district. 

Much  has  been  accomplished  during  the  last  two  years,  notwithstand- 
ing the  great  distance  from  railroad  communications,  the  inaccessibility 
of  the  country,  and  the  want  of  capital  for  the  development  of  a  new 
mining-eani p.  More  than  live  thousand  locations  have  been  recorded : 
two  good  wagon  roads  have  been  built  into  the  country,  one  via  Del 
Norte  up  the  Bio  Grande,  the  other  up  the  Gunnison  via  Saguache. 
Several  flourishing  (owns  have  grown  up,  of  which  Silverton,  the  county 
seat  of  San  Juan,  and  Lake  City,  the  county-seat  of  IIiusda.lt:  County, 
are  the  principal  ones,  each  having  a  population  of  some  five  hundred. 
The  only  mines  that  have  been  worked  to  considerable  extent  in  the 
country  are  the  Ilotchkiss,  in  Lake  district ;  the  Silver  wing,  in  Eureka 
district,  and  the  Highland  Mary,  Aspen,  Prospector,  and  Little  Giant, 
in  the  Animas  district. 

The  Hotchkiss,  located  by  Ilotchkiss  Finley,  is  the  best  developed 
mine  in  the  San  .luan  country.  The  strike  of  the  vein  is  northeast  and 
southwest;  the  vein-matter  is  60  feet  thick,  audit  was  only  in  the 
latter  part  of  February  that  what  is  considered  the  true  ore-zone  was 
found.  There  are  two  tunnels,  50  and  80  feet  long,  respectively,  which 
give  access  to  the  vein.  The  ore  consists  of  tellurides,  containing  in 
value  about  equal  proportions  of  gold  and  silver.  Specimen  assays 
range  from  s  17.000  to  $^0,000  per  ton;  18  tons  of  ore  shipped  averaged 
$1,318.61 ;  75  tons  remain  on  the  dump,  valued  at  $130  per  ton. 
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The  Silver  Wing  Mine  consists  of  a  group  of  ten  lodes,  situated  on 
Jones  Mountain,  one  mile  above  the  town  of  Eureka.  It  is  developed 
by  one  tunnel,  100  feet  long  ;  a  second  tunnel  is  under  contract  for  1,000 
feet.  This  tunnel  cuts  all  the  veins  from  300  to  1,000  feet  below  tbe 
outcrop.  Assays  range  from  $130  to  $2,800;  the  ore  contaius  iron,  lead, 
and  a  large  percentage  of  copper. 

The  Highland  Mary,  Bob  Bruce,  and  Powderhouse  claims  are  all 
located  on  one  vein,  all  situated  at  the  head  of  Cunningham  Gulch, 
three  miles  above  Howardsville.  The  workings  consist  of  four  tunnels, 
running  in  and  along  the  vein,  300  feet  apart,  one  above  the  other.  The 
crevice  is  15  feet  wide,  with  an  ore-streak  from  9  to  30  inches  wide.  The 
ore  is  .argentiferous  galena.  Sample-assays  from  fins  to  lass  ore  gave 
$2,100;  second-class,  $760;  third-class,  $170. 

The  Prospector  lode  has  probably  furnished  more  ore  than  any  other 
in  the  San  Joan  country.  The  mine  is  located  on  Hazel  ton  Mountain, 
two  miles  above  Silvertou.  The  developments  consist  of  two  shafts, 
100  and  130  feet  deep,  with  a  level  100  feet  long  connecting  the  two,  100 
feet  from  the  surface. 

The  Little  Giant,  located  in  Arrastra  Gulch,  was  the  first  location 
made  in  the  San  Juan  country.  The  mine  bas  a  pay-streuk  of  8  inches 
of  gold- bearing  quartz.  Twenty-seven  tons,  worked  by  the  arrastra, 
produced  $150  per  ton.  In  1872  a  company  was  organized  in  Chicago, 
known  as  the  Little  Giant  Company,  which  erected  upon  this  property 
amalgamation- works,  containing  a  12-uoise-powcr  engine.  Dodge  crusher 
and  ball-pulverizer.  The  works  were  built  1,000  feet  below  the  mine, 
with  a  wire  tram- way  to  bring  the  ore  to  the  mill.  About  100  tons  of 
ore  were  milled,  producing  $14,500,  or  about  65  per  ceut.  of  the  assay- 
value.    The  property  has  been  involved  in  litigation  since  the  spring  of 
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Total  amountof  ore  smelted  in  San  Juan  for  1875,  172'{^ 

tons;  average  value  per  ton,  $21.6.00;  total  coin-vafoe.     $37,361  82 

Total  amount  shipped   lor   treatment  elsewhere,  48-'-1;j-;j 

tons;  average  value  per  ton,  $803.65;  total  coin-value.       30,135  06 

Total  amount  of  ore  extracted ,  221.,-^-  tons;  coin-value..       76,406  88 
Average  coin-value  per  ton  of  all  ore  extracted  and  treated 
or  snipped 345  08 

Total  amount  of  bullion   produced  from  the  172^-Ljjji  tons 

was  6(t££jij  tons,  assaying  $510.35  per  ton;  coin  value. .  32.  550  10 
1,550  ounces  silver  refined  in  the   country ;  coin-value 2r015  63 

Total 34,571  73 

Loss  in  extracting,  $2,790.05,  equal  to  7^  per  cent,  of  the  ore-value. 

The  coming  season  will  witness  considerable  activity  in  both  mining 
and  smelting  throughout  the  San  Juan,  country.  Seventeen  mines  are 
being  worked  during  the  present  winter,  which  will  produce  by  June  1 
500  tons  in  the  Animas  district  and  300  tons  in  the  Lake  district. 

The  next  year's  product  of  bullioD,  it  is  estimated,  will  be  about  as 
follows  :  Green  &  Co.,  Silverton,  1,000  tons  ore,  producing  400  tons  bul- 
lion; value,  $550  per  ton.  San  Juan  Smelting  Cootn pat i,v.  Forks  of 
Animas,  600  tons  ore,  producing  240  tons  bullion;  value,  $400  per  ton. 
There  will  be  no  refining  done  in  the  country  next  season,  since  the  bul- 
lion can  be  shipped  out,  the  lead  paying  the  cost  of  transportation. 
Besides  the  two  above  works,  which  will  be  in  operation  by  the  1st 
of  ,Luly,  the  Bough  and  Ready  Works,  at  Silverton,  which  have  been 
lying  idle  lor  the  want  of  capital,  may  be  put  iu  operation. 

RIO  GRANDE  COUNTY. 

Summit  <ti.itri.rt.- — This  district  is  usually  classed  as  part  of  the  San 
Juan  country.  For  the  following  very  interesting  account  of  it  J  am 
indebted  to  Mr.  C.  E.  Eobins,  treasurer  of  the  Little  Annie  Mining  Com- 
pany, at  Summit.  As  will  be  seen  from  several  dates  given  below,  the 
account  was  received  after  this  report  was  transmitted  to  Congress.  I 
have  felt  just) lied  in  introducing  it,  because  of  its  value  as  a  careful  and, 
in  some  particulars,  detailed  exhibit  of  the  actual  condition  of  mining 
in  that  region. 

Summit  district,  which  is  the  leading  jTokl-district  of  the  San  Juan 
country,  is  situated  about  27  miles  southwest,  of  Del  NorLe,  and  liesjust 
within  the  southern  boundary  of  Rio  Grande  County.     Its  approximate, 

1 ■)•■    I        ■  '•         ■"         .|.|l   •    iiiiH.     I..11:- Ii      !■'•■        ••     -  ■■    I     li<    li   Ol'ffU 

wich,  with  a  mean  elevation  of  about  1.2.000  feet  above  the  sea.  The 
surface  below  timber-line  is  for  the  most  part  heavily  wooded  with  spruce 
and  balsam,  and  covered  during  the  three  summer  months,  both  above 
and  below  the  upper  line  of  the  forests,  with  a  carpeting  of  nutritious 
grasses,  colored  by  masses  of  low-growing  plants,  representing  a  very 
large  range  of  the  Alpine  flora  of  Colorado.  The  outlook  from  Summit 
Peak,  12/173  feet  high,  taking  in  the  vast  sweep  of  the  Sierra  Madre, 
Saguache,  and  Sangre  tie  Chris  to  ranges,  a  hundred  miles  in  every  di- 
rection, is  one  of  the  finest  in  Southwestern  Colorado. 

South  Mountain,  in  which  the  mineral  value  of  the  district,  so  far  as 
known,  exclusively  lies,  is  composed  mainly  of  porphyry,  quartzite,  and 
feldspar.    The  quartz  is  iu  immense,  but  as  yet  undefined,  masses,  appar- 
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entlv  the  result  of  overthrow  in  later  Tertiary  time.  Whether  or  not 
t  exists  n  Ocelli  ;n  delinte  veins,  is  as  yet  an  undetermined  question, 
and  for  the  present  to  the  owners  of  rioh  locations  a  matter  of  remote 
iuserest  as  there  is  enough  in  sight  worth  »W  per  ton  in  the  mills  to 
SnSre  a  large  profit  for  a  tag  time  to  oome.  Theeountry-rock  appears 
tube  all  A  zoic:  no  fossils  yet  found.  „.„;„,-      The 

r„,,eori,!in- I  he  climate,  data  covering  long  periods  do  not  exist.      1  no 

winter  of  lS75-'7<i  was  the  lirst  during  wliicli  the  summit  was  ore e,l 

by  men,  so  far  as  known,  and  it  is  presumed  that  it  shared  in  the  gen. 
era  1  mi  1  loess  of  the  season  throogho.it  the  Western  nem.sphere.    The 
Swest  range  of  the  thermometer  was  only  0°  P.,  and  the  mercury 
passed  below  the  Fahrenheit  zero  but  three  times.     In  lebriiary   sn.  » 
was  12  feet  deep  on  the  level,  and  in  drifts  60  to  70  feet  deep.    On  the 
stdav  of  May  it  was  about.  7  feet  deep  Oh  the  level,  but  disappeared 
rapidly  after  that  time.     Snow  lies  in  the  upper  mountain  ravines  at  all 
seasons,  and  there  arc  largo  fields  of  it  in   such  locations  which  have 
Probably  preserved  their  general  summer  outline  during  historic  time. 
The  ground  beneath  the  surface  is  all  at  seasons  frozen  to  an  unknown 
depth,  no  excavations  in  mines  or  foundations  having  yet  passed  below 
the  line  of  perpetual  congelation.     Winter  usually  sets  in  about  the  1st 
of  October,  and.  may  be  said  to  melt  into  summer,  without  theinterven. 
?ion  of  spring,  about  the  1st  of  June.    The  rainy  season  lasts  about  two 
mouths,  Julfand  August.    The  winds  (westerly)  are  eonstant  and  severe 
during  the  winter  season,  but  in  summer  rarely  rise  to  the  height  of 
..ales  below  timber-line.     On   the  inoontaiu  siini.nits  they  Wow  strongly 
at  all  rimes.    In  July,  1876,  the  treasurer  of  the  Little  Annie  Mining 
Company  obtained  from  the  War  Department  the.  location  of  a  record- 
ing station  of  the  signal  service  atthe  summit,  and  regular  observations 
have  been  taken  daring  the  month  of  August.    The  meteorology  of  the 
district,  about  one  thousand  observations  being  taken  monthly,  will  be 
well  denned  if  continued  for  a  year.    Lunar  bales  are  frequent,  and  one 
yeryflne  lunar  rainbow,  with  secondary,  was  exhibited  on  the  evening 
(9  o'clock)  of  4tb  August.     Electrical  displays  arc  frequent  and  -Hung. 
On  the  11th  of  August  the  sou,  moon,  and  several  stars  weir  visible 
to-other  a  -hurt  lime  before  noon.     Average  luoriuoiuoror  lor    vngust, 
1876    was  49.29+  1  highest  reach  of  the  month,  60"=+.     Prevailing 
clouds:  lower,   cumins   and  nimbus;   upper     cirrus      Winds     mostly 
Y.-s;\y.;  force  average,  1  mile  an  hour.    Total  rain-fall, 3.24 inches.    Al- 
titude of  observations,  11,089  feet.  .,.<.*  ,    .    w.  .  . 
The  first  discovery  of  gold  in  the  summit  district  was  made  m  Wight- 
man's  Gulch  about  Hie  last  of  Jane,  1870,  by  a  party  consisting  of  James 
rWightnian,  B.  Baker,  J.  Oar,  French,  Sylvester  Eeese  and  William 
BoranT  Wightman  getting  the  first  "  prospect/    All  of  the  party,  with 
"he  exception  of  Wightman  and  Eeese,  left  by  the  middle  of  Septem- 
ber, the  latter  remaining,  engaged  at  sluicing,  until  the  9  h  November, 
when  they  left,  heavily  packed,  and  made  their  way  oat  through  snow 
waist-deep,  reaching  the  Kio  Grande  in  three  days. 

In  the  spring  of  1871  a  large  number  of  people  flocked  into  the  sum. 
mit,  hundreds  arriving  white  tin.  snow  was  yet  very  deep  aod  work  im- 
practicable.  A  general  disgust  soon  took  possession  of  the  prospectors, 
,„,1  liv  (be  last  of  August  there  were  but  three  men  in  the  distnei.  .1 
Wiolitman,  P.  .T.  Peterson,  and  J.  P.  Johnson.  These  then  remained 
iii'nil  about  the  20IL  of  Oetober.  Wightman  and  Peterson  being  I  he  ,a»t 
to  leave.  They  took  the  gold  realised  by  sluicing  to  Denver,  ami  ha, 
it  refined  at  the  mint,  dividing  $1711  between  the  three  after  paying  all 
expenses  of  the  season's  operations;  not  a  very  encouraging  yield  tor 
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a  hard  summer's  work.  Several  lodes  had  in  the  mean  time  been  found, 
or  at  least  load-locations  made.  The  specimens  found  in  the  gulch  indi- 
cated to  the  miners  that  they  had  not  washed  far,  and  they  believed 
that  parent  ledges  in  place  were  close  by. 

In  1872  a  few  locations  were  made,  and  1873  witnessed  a  new  emi- 
gration into  the  district,  and  in  that  year  the  richest  mines  in  the  sum- 
mit were  located.  The  Esmond  and  Summit  lodes  were  staked  during 
the  snmmer,  and  on  September  13  F.  II.  Brandt  and  P.  J.  Peterson 
located  the  Little  Annie,  Del  Norte,  and  Margaretta  Mines,  the  former 
being  Dinned  after  a  daughter  of  Mr.  Peterson,  the  latter  after  a  sister- 
in-law  of  Mr.  Brandt. 

During  1874  a  vast  number  of  new  locations  were  made,  and  the 
attention  of  the  owners  was  turned  to  the  matter  of  getting  in  machin- 
ery. Dr.  Richard  F.  Adams,  after  locating  the  Summit  Mine,  shipped 
a  small  amount  of  the  ore  to  be  tested,  and,  having  become  satisfied 
that  the  enterprise  would  pay,  located  a  mill-site  and  ordered  a  mill, 
which  was  brought  in  and  commenced  to  run  the  following  spring. 

During  the  winter  of  18 74-' 7 5  negotiations  were  opened  by  the  mine- 
owners  with  capitalists  for  the  purpose  of  getting  in  mills.  The  own- 
ers of  the  Little  Annie,  Del  Norte,  and  Margaretta,  of  the  Golden 
Queen,  and  of  the  Golden  Star,  entered  into  contracts  by  which  the 
parties  putting  in  the  mills  were  to  have  an  interest  in  the  mines. 

1  '■■      ■■'  ■■  ■  "1   1  ■'''•   !■■   I   Hi-  ■.peinitv  ..f  |..  rmauebt   ujiioii-.'  <>|»tv 

tious  at  the  Summit.  Dr.  Adams's  5-sfamp  mill  began  work  as  earl v 
as  the  advance  of  the  season  permitted.  In  the  latter  part  of  Mav  the 
machinery  for  the  Little  Annie  and  Golden  Queen  mills  reached'  Del 
Norte  from  Chicago,  and  was  drawn  by  nude-reams  on  a  road  cut  for 
the  purpose  over  Del  Norte  Mountain,  13,000  feet  high,  and  costing 
over  $4,000.  The  machinery  for  the  two  mills  weighed  more  than  50 
tons,  but  was  successfully  transported  above  the  lower  cloud  belt,  and 
placed  in  positiou  before  the  close  of  September.  Such  other  historical 
matters  as  properly  belong  to  this  sketch  will  be  found  under  notices  of 
mining  companies,  mills,  or  mines. 

The  chief  gold-producing  property  of  Summit  district,  and  of  the  ter- 
ritory known  as  the  San  Juan  mining-region,  is  owned  by  the  Little 
Annie  Mining  Company,  and  comprises  the  Tattle  Annie.  Del  Norte,  and 
Margaretta  Hold  M  i nes,  and  two  placer-chums  of  20  acres  each,  situated 
in  the  gulch  below  them,  with  a  10-starnp  mill,  business  and  assay  office, 
Store,  bunk-house,  mess-house,  retort-house,  charcoal-house,  bhicksmirh- 
sliop,  tram-way.  substantial  mine  and  mill  dumps,  dam.  flumes,  sluices. 
&c,  including  all  the  items  to  be  found  in  the  plant  of  a  first-class  golii- 
mioing  company. 

The  ores  of  the  Del  Norte  and  Margaretta  Mines  have  not  yet  been 
tested  in  the  mill.  Average  assay-value  of  former,  $43.37;  of  latter, 
$21.20.  The  Del  Norte  has  yielded  exceedingly  rich  pan-prospects,  and 
on  the  2(il.h  of  August,  187(1,  a  very  rich  deposit  of  flour-gold  was  found 
on  the  Margaretta,  the  extent  of  which  has  not  been  determined. 

The  chief  interest  of  the  district  centers  in  the  Little  Annie  Mine. 
This  lies  on  the  northern  slope  of  South  Mountain,  the  location,  for 
which  a  United  States  patent  is  now  sought,  being  an  irregular  paral- 
lelogram 50  feet  wide  in  its  narrowest  part,  and  1,500.  feet  long,  with  a 
general  course  north  15°  15"  east  and  south  15°  15"  west.  About.  000 
leet  of  its  superficial  length  is  below  and  000  feet  above  timber-line. 
This  present  opening  is  500  feet  from  its  lower  end,  and  1 1,320  feet  above 
the  sea.  The  Little  Annie  has  had  move  development  than  any  mine  in 
the  district,  some  1,200  tons  of  ore  having  been  taken  out,  but  it  is  yet 
only  an  open  quarry.    The  rock  is  a  light  quartz,  with  more  or  less  r<^- 
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dish  and  purplish  stain,  derived  chiefly  from  iron,  non-pyritous,  weighing 
about  *30  pounds  per  cubic  foot,  or  33 J  cubic  feet  t.o  the  ton.  Specimens 
ha  ve  assayed  all  the  way  from  §70  to  $160,000  per  ton  at  the  Denver  mint 
ami  elsewhere.  Two  to  ten  men  have  been  employed  in  getting  out  ore 
during  tin-,  present  season,  nt  an  average  of  4  tons  per  day  of  ten  hours 
to  a  man;  average  cosl,  $1  per  ton.  Black  powder  only  is  used  in  blast- 
ing; cost,  $4.00  per  keg  of  25  pounds.  The  present  cut  (m  tlie  mine  is 
about  7,0  feet  in  length,  open,  and  30  deep  from  highest  point  of  surface. 
Average  breadth  of  eat.  30  feet.  It  is  887  feet  in  vertical  height  above 
the  batterv-lloor  of  the  mill.  Hand-drilling  used  exclusively.  The  rock 
is  eminently  a  free- milling  ore,  no  sulphides  or  other  minerals  in  com- 
bination having  yet  appeared.  Wages  in  mine,  $4  to  63  per  day  and 
board.  No  water  oksl  niets  working.  The  average  value  of  the  ore  is 
best  shown  bv  the  result  of  last  autumn's  mill-work,  in  winch  3!ti>  tons 
taken  from  the  face  of  the  mine,  without  any  sorting,  yielded  .-31,444  ^ 
s-iliiL'.ii.s  per  ton,  (currency.)  The  gold  is  chiefly  in  the  form  of  "flour," 
and  for  the  most  part  invisible,  although  fine  specimens  arc  occasionally 
taken,  some  being  of  very  large  size.  The  fineness  of  the  retorts  has 
been  about  080,  as  shown  by  certificates  from  the  mint  at  Denver,  and 
from  the  United  States  assay-oilice  at  New  York.    ■ 

The  ore  is  delivered  from  the  mine  to  the  mill  by  a  tram-way  2.12o 
feet  Ion;:,  running  down  the  mountain-side  and  connecting  the  two.  It 
was  built  in  the  spring  of  1876,  while  there  was  6  feet  of  snow  on  the 
ground,  and  is  working  consiantl.v  and  satisfactorily,  with  a  capacity  of 
delivery  of  80  tons  pec  day  of  ten  hours.  Its  operation  is  automatic,  the 
loaded 'car  pulling  up  the  empty  one,  controlled  by  a  break  at  the  mouth 
of  the  mine.  It  is  furnished  with  a  g-inch  steel  cable,  manufactured  by 
J  A.  lioebling's  Sons,  which  passes  along  the  track  over  wooden  roll- 
ers. The  cars  have  a  capacity  of  72r;  cubic  feet,  or  4,080  pounds.  Before 
the  construction  of  the  tram-wav  the  rock  was  hauled  (last  fall)  from  the 
mine  to  the  mill  by  teams,  and  last  spring  was  brought  down  over  the 
snow  in  sleds  and  raw-hides,  the  former  mode  coaling  83  and  the  latter 
$5  per  ton.  Two  hundred  and  sixteen  tons  and  four  hundred  and 
twenty-eight  pounds  were  brought  down  in  the  manner  last  named,  a 
stout  man  bringing  down  a  ton  to  a  ton  and  a  half  per  day.  The  coat 
of  delivery  by  tramway  is  about  20  cents  per  ton,  the  difference  being 
an  important' offset  against  its  cos!,  which  was  about  $6,01)0. 

The  Little  Annie  Mill  is  a  10-stamp  outiit,  with  Blake  Crusher;  capac- 
ity of  latter,  30  tons  per  day  of  10  hours.  The  mill  has  two  batteries  of 
live  stamps  each,  four  dolly-tubs,  or  pans,  and  one  agitator.  Amalgama- 
tion in  batteries,  on  table-plates,  in  pans,  aud  on  a  second  set  of  table- 
plates  on  a  floor  below,  over  which  the  slimes  pass  before  going  into  the 
discharge-slnice.  Fall  of  stamps,  11  inches.  Drop  rate,  00.  Weight, 
o;K>  pounds.  Cams,  two-armed.  Shoes  and  dies  of  white  iron— weight 
of  former  112  pounds,  of  latter  SI  pounds.  Length  of  cams  from  point 
to  point,  29  inches.  Battery- issue,  10  inches  deep.  Screens,  No.  1  fine, 
slot.  Pan-revolution,  65  per  minute:  settler,  28  per  minute.  Engine,  20 
horse-power,  burning  16  cubic  feet  of  wood  per  hour.  Blankets  washed 
every  fifteen  minutes.  Wood  delivered,  cut  and  piled,  ;it  b->  per  cord; 
1 .000  cords  now  under  contract,  and  more  than  half  furnished,  at  that 
price.  Steam-pressure  in  boiler,  50  to  55  pounds.  Main  mill  building 
32  feet  by -42  feet;  ell  28  feet  by  24  feet;  substantially  built  of  frame, 
the  main  building  two  stories,  with  sharp  pitched  roof  and  deep  loft; 
siding,  a  double  thickness  of  boards  with  tarred  paper  between;  roof 
sheathed,  then  a  layer  of  tarred  paper,  and  then  shingles.  Large  water- 
tank  in  loft.  Power  steam,  and  fuel  wood  exclusively;  water  furnished 
by  Wightman's  Fork  of  the  Alamosa,  on  the  south  bank  of  which  the 
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structure  stands.  Frame  of  mill  raised  10th  August,  1875.  Commenced, 
to  run  2Sl.li  September  following,  and  has  been  in  continuous  operandi 
since,  except  from  8th  December,  1875,  to  20tli  May,  1870,  during  winch 
time  there  was  no  ore  on  hand.    Capacity  per  day  of  21  hour:?,  ."S.oS 

t.'iif  »f  ■Tf.  >r  l.H»i. ,.....,,,!    |..  i    I..,.,,.      I: r ,,.  i .:...  i,.1Uj  .-nib 

May  to  1st  September,  (the  date  of  this  report,)  gross,  103  days;  stop- 
pages of  ail  kinds, 470 hours  17£  minutes;  net  running  time,  2.UU.I  hours 
12J  minutes  =  S3  days  U  hours  di1!  minutes,  during  which  lime  the  mill 
has  produced  1,710, '„-„";,  ounces  of  gold,  worth,  in  coin,  $34,202.50. 

The  property  is  favorably  situated  in  regard  to  fuel.  Thefour  square 
miles  immediately  surrounding  the  Annie  camp  contain  over  1,000  acres 
of  heavy,  closc-.smndiiig  limber,  which  will  cut  CO  to  80  cords  per  acre. 
The  operations  of  the  mill  arc  constantly  checked  by  assays,  the  appa- 
ratus for  which  is  ample  and  of  the  best  cla~s,  costing  about  6<>00.  The 
average  of  blanket-tailings  to  date  has  been  $87.01;  of  sluice,  >-32.ii8. 
Arrangements  are  now  in  progress  to  save  a  portion  of  the  waste  repre- 
sented by  the  latter  figure.  Wear  of  shoes  and  dies  per  month  is  $333.33. 
The  following  are  the  elements  ol  mill-work  for  24  hours: 

Wages  of  amalgamator $3  33 

Wi!»i's  nf  I. WD  .■^iimers 4  50 

Whit^h  df  , inn  man  at  cruslier 1  33 

Wafi'ts  ••>'  'n<>  liii-nciy  feeders 4  00 

Will's  nf  Iv-ii  bLud-ad -washers 4  00 

%V;i;^ch  uf  out;  worn! -passer 1  33 

Board  of  above  at  $1 ,. 9  00 

Total  mill-wages 27  ^g 

Fuel,  3  (lords,  at  S3 it  00 

Mercery 50 

Oils  and  tallow 50 

('.van  i ili>  nf  put  :i  wi  1  nil __  25. 

Lights I!  35 

Incidentals 50 

Cost  of  running  mill  24  hours. 3H  59 

Coat,  (if  mining  ore,  with  sis  men  employed  at  mine,  at,  say,  $2.75  each 3(5  50 

liaaid  of  same 6  00 

Powder,  tools,  and  repair  of  same 2  50 

Average  cost  of  mining 25  (jq 

(This  is,  of  coarse,  on!y  din  in;,'  tins  stasou  of  active-  operations  at  the  mine,  say  five 
months  in  the  year,  at  present.) 
Other  expenses : 

Wear  and  tear  of  tram- way . $1  5ft 

Wear  and  tear  and  replacement  of  mill  and  irae1'.:n«--ry 0  00 

Wear  and  tear,  dcjirecialioa,  repaid  niici  beto-im-rur ,  vl  ImiMnigs  of  ccuniiaoy 

other  than  mill  and  tramway,  dam,  sluices,  &c. 2  50 

Salaries 11  28 

Office- expenses 20 

Genera!  expenso-i 50 

LlUck.MiiUli,  1  ■![..     ■  ...  ,Vr. 2  00 


To  this  may  be  added  interest  at  10  per  cent,  on  cost  of  the  company's  perma- 
nent im  pro  veiueut,  say  15  00 

ItECAPITOLATION. 

J''"i"g $25  00 

Milling 3y  59 

All  other  out-go 23  og 

Total  outlay  in  21  hours  dining  the  season  of  out-door  work,  (say  five 
months,)  excluding  interest  on  permanent  improvements 87  57 
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Adding  to  this  cost  of  preparing  meals,  and  all  other  miscellaneous 
otillavs  nor.  heretofore  itemized,  tlie  cost  of  running  the  company  for 
one  (i'a.v,  from  1st  May  to  1st  October,  may  be  set  down  at  $95.  Dur- 
ing the  balance  of  the  year,  while  the  production  is  the  same,  the  ex- 
penses are  on  a  greatly -reduced  scale. 

The  cost  of  board  for  the  hands  is  94  cents  6  mills  per  day,  or  31£ 
cents  per  meal. 

The  Little  Annie  Mill  has  at  present  but  10  stamps,  but  there  are  (14 
stamps  working,  under  contract  on  Annie  ore  at  a  cost  to  the  company 
of  $10  per  ton.  This  reduces  very  largely  on  the  bulam.-e-^U'.et-  the 
ratio  of  cost  to  yield.  With  10  stamps,  it  costs  the  Little  Annie.  Mill 
$12.30  to  reduce  a  ton  of  ore;  with  SO  stamps,  it  is  profitably  done  for 
$7.  The  needed  increase  of  mill-capacity  will  soon  be  made.  Under 
the  above  showing,  the  Little  Annie  Company's  expenses  on  its  own 
work  and  plant  are  $34,075  per  annum,  charging  the  maximum  outlay 
(that  during  the  summer  mouths)  to  every  day  in  the  year.  The  prod- 
uct in  its  own  mill  (at  the  average  so  far  made  of  S:.:.U(io  piT  week;  is 
jSlitCOOO  per  annum,  or  a  net  earning  of  10  per  cent,  on  $l,2i;,.,'_TiO. 
Three  sixteenths  of  the  Little  Annie,  Del  Norte,  and  Margiiretta  Mines 
and  the  two  placers  were  sold  in  1875,  before  the  mill  began  to  run,  for 
$78,000. 

The  placers  have  been  worked  only  at  intervals,  without  system  and 
without  machinery.  In  this  mode  they  have  yielded  some  very  fine 
nuggets,  and  have  about  returned  the  expense  put  on  them.  Copper 
is  found  widely  diffused  in  Wightman's  Gulch,  also  platinum  in  small 
acicular  bodies. 

The  Little  Annie  Company  is  an  unorganized  association,  the  mem- 
bers of  which  are  F.  II.  Brandt,  Johnston  Livingston,  P.  J.  Peterson, 
John  J.  Crooke,  Lucius  A.  Winchester,  I.e  Cirando  Dodge,  Henry  S. 
Hoyt,  jr.,  Lewis  Crooke,  Eliza  S.  Winchester,  and  Frank  W.  Win- 
Its  managers  are  Pear  J.  Peterson,  superintendent,  and  Charles  B, 
Eobins,  treasurer.  The  office  of  the  company  is  at  the  mine,  Summit, 
Rio  Grande  County,  Colorado. 
The  following  is  its  balance-sheet  for  September  1, 1876: 

Debit  account//. 

Little  Annie  Mill ^o'™*?* 

Miithiiiiii>  mad **'   ,S  ™ 

Cash  on  v:,i ilk.. 12  00 

Gold  on  I   .'  'I.  LOr.-J&nimoOS -■  lu->  '"■' 

Cash  In  bank  of  San  Jaan,  Del  Norte l,i,  l-i'.t  .!.. 

Gold  jri';^iisi:ii,'JWiiuiio.* V™  00 

Note* receivable. -^  ;-7 

Debts  re-  ■  .vabie 5'SSj  J™ 

Herd  i  :n:.:  i -i'  ■ ;>■_",",  ';: 

Misoe-lla-i.''   ■'•"  oiojhtiv.  lools,  *u ',!-,   no 

Office  an.  atom  buUdtag «. ^1  ™ 

Fumitmom^oe ;;;;;;;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;:;;;;;::::     1,317  i 


Legal  ezpene. 

Office-expenses 4676 

General  ■  v|ieoeet) 2,^-n  1« 

Mill-exT-  ..shs Mi  30 

Mill-w»:..e- L^b  90 

JllllU-Wil!'.  .  . JJ/.S    'J 

Ol.hei v:<;;.  , ■'■[■'}  ■" 

Salaries ->^;'  ;;'-; 

tav-n:i:' 'fn  PJ 

Tonnel-,!- 69  25 

Placers JSS  3* 
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£PTey'V; 1,034  07 

UbarcoaJ  boose 46  00 

153  10 

40  43 

71  49 


Oiitbnililiuiw. . 
Retort-  In  >UKo    . 


Cook-boose  . 

Bunk-li.ms,. ,    ..    .              .-.■-,.:,, 

Golden  Q  iei  a  Hining  Con  pan; jj7g  gg 

Htm  Jn»n  I  toDeoliriated  Uiniog  Company i  000  00 

Ore,  Is..  ■ 1   oqji  --.rt 

;?"•;■    ■■ '""  £52™ 

Wood,  i-?r, q\m»  ii 

wo1Ki,i-:„ I:::::::::::::::::::;;::::;;:;::::      mil 

Cbarco.il  on  hand ^y  20 

Lnuiber  on  ti»ut< '  j  jy^  go 

Tram-n.iy.|r,yi -Hun  nwniiijt '..... .. ',.'. ..'.'.' '. -2787  44 

Tram-way  vi[i.nists '    15  qq 

Divide;..  No,  1 3  4*0  09 

00, 100  82 
f 'rwJi/  amounts. 

Lose  and  train $34,374  17 

l(i]Up;!.v;ll.:i; *          37  00 

Assif^mciri^ "..^!*H.""^"  1  485  00 

Trnm-w;i\  ■  .iniiiijjs '    33  ofl 

Kfittirts,  (<;    1. 1  t.ik.-u  I'roni  i.ii'I.    :t  I  \.',-~  ounces G"  "77    ii 

Exchange '.'.'.'.'..'.'.  'mi  11 

99, 100  63 
The  Golden  Queen  Mine  was  located  in  the  latter  part  of  September, 
ISi3,  by  Josiah  Mann,  O.  P.  Posey,  John  Grant,  and  others.  It  has 
been  extensively  worked,  and  a  stamp-mill  has  been  erected  88  feet 
east  of  the  Little  Annie  Mill,  which  is  a  duplicate  of  the  lailer,  except 
that  the  engine  is  20  horse-power  instead  of  ■.'.'•.  Assays  of  ore  in  mine 
have  not  hitherto  run  high,  and  definite  information  as  to  mill-results 
is  not  at .present  accessible.  Tbe  owners  are  Johnston  Livingston.  John 
J.  Crooko,  Adams  &  Posey,  Arthur  Barton,  Peter  Becker,  Joseph  S. 
Reef,  John  A.  McDonald,  Lucius  A.  Winchester,  J.  8.  Partridge.  Lewis 
Crooke,  "William  Beck,  James  L.  Hill,  Uenry  B.  Clark,  P.  C.  Day,  L.  O 
Smith,  K.  O.  Sheppnrd,  and  L.  C.  Baker.  Office,  Summit,  Rio  Grande 
County,  Colorado. 

The  Summit  Mine  was  located  in  1873,  by  Dr.  Richard  F.  Adams,  and 
his  ostamp  mill,  erected  in  the  autumn  of  1874.  was  the  pioneer  of  all  the 
machinery  now  in  the  district.  The  mine  lies  high  up  on  the  northeast- 
ern face  of  South  Mountain,  and  a  considerable  of  surface-ore  has  been 
taken  from  it.  Various  assays  have  ranged  from  $10  to  $200.  Yield 
in  mill  not  ascertained.  Fifteen  more  stamps  designed  for  the  latter 
are  at  Del  Norte.  The  power  is  water,  supplemented  liva  steam-engine. 
The  owners  are  E.  F.  Adams,  Lewis  Cronke,  and  Le  Grande  Dodge. 

The  Golden  Star  Gold  and  Silver  Mining  Company  owns  three  mines 
all  located  by  Isaac  Garnett;  the  Golden  Star  No.  2,  staked  10th  June, 
1874;  Eighth  Wonder,  staked  '2'2d  June,  1874 ;  and  the  Keystone,  staked 
.'!il  July.  IS,  t.  Assays  have  been  had  from  the  former  of  .«20.  A  supe- 
rior null  has  been  erected  by  the  company  on  Wight  man's  fork,  with 
ten  050  pound  slumps,  and  provision  lor  ten  more.  The  buildm"1  is  ,">'! 
by  48  feet,  with  addition  for  boiler  of  15  by  30  feet,  substantially  eon- 
strucred  with  double-board  siding  inclosing  a  layer  of  tarred  paper; 
felt  roof.  Large  Blake  crusher;  engine,  double  cylinder  and  HI  horse- 
power: sincje-armed  cams.  Large  grindiug-pan.  with  capacity  of  eight 
tons  of  tailings  daily.  Drop  rate.  00  ;  high  mortars  ;  single,  discharge, 
(as  are  all  the  mills  in  this  district ;)  width  of  issue,  12  inches ;  amalga- 


dbyGoogle 


CONDITION   OF    THE   MINING   INDUSTRY — COLORADO.         333 

mation  in  battery  and  on  table-plates  ;  no  blankets.  Bumping  table  on 
Riftiiiger  plan  for  concentration ;  one  Wheeler  &  Randall  pan  for  work- 
ing concentrates,  with  raised  patent  washers;  screens,  No.  1  flue,  slot. 
Machinery  hy  Morey  &  Sperry,  of  New  York.  Capital  stock,  $1,000,000. 
Principal  office,  Chicago,  111.;  branch  office ,  New  York.  Daniel  Barnum, 
president;  G,  II.  Urookc,  secretary ;  J.  A.  Sperry,  builder  and  agent. 
Majority  of  stock  held  in  New  York.  The  mill  has  just  commenced  to 
run  ;  results  of  work  not  ascertained. 

The  San  Juan  Consolidaied  Mining  Company  is  a  combination  owning 
over  .10,000  linear  fleet  on  South  Mountain,  comprising  a  huge  number 
of  locations,  of  which  the  Ida,  staked  out  by  Colonel  Gillette,  in  July, 
1871,  is  at  present  regarded  as  the  best.  A  30-slamp  mill  lias  just  been 
erected,  and  has  commenced  running.  Weight  of  stamps,  000  pouuds; 
flail,  12  inches;  rate,  37  per  minute.  Double-armed  cams;  issue,  13 
inches  wide.  Engine,  45  horse-power;  steam-pressure,  50  pounds. 
Amalgamation  in  battery  and  on  table  plates.  Blankets  washed  every 
15  minutes.  Pour  Bar  tola  pans,  rate  of  revolution  35  per  minute;  one 
settler,  rate  35;  screens,  No.  1  fine,  slot ;  Dodge  crusher,  large  size, 
Mill. building,  50  fleet  square.  Capital  stock,  $3,000,000.  Charles  W. 
Tan  kersley,  president;  Thomas  M.  Bowen,  secretary.  Office  of  the  com- 
pany, Del  Norte,  Rio  Grande  County,  Colorado. 

Ciopsey's  Mill  was  erected  by  Col.  A.  J.  Cropsey  during  the_  present. 
season,  to  commence  operations  in  the  early  part  of  July,  1877.  The 
structure  is  .'52  by  00  feet,  substantially  built:  of  logs.  It  has  four  bat- 
teries, of  six  stamps  each.  Weight  of  stamps,  500  pounds  ;  flail,  15 
inches;  drop-rate,  30  per  minute;  capacity,  twenty  tons  daily.  Water 
supplied  to  batteries  and  pans  by  a  large-sized  Knowles  steam-pump. 
Hngine,  L'5  horse- power.  The  four  silvered  table-plates  have  an  aggre- 
gate surface  of  100  square  feet.  Blanket-tailings  run  through  Bartolo 
pans.  The  mill  was  built  for  custom-work,  and  has  up  to  this  time  been 
engaged  in  sampling  the  ores  of  various  mines. 

The  foregoing  comprises  the  main  points  of  the  developments  in  the 
district.  Other  mines  of  more  or  less  prominence  arc  the  Chicago, 
located  in  1871;  present  owners,  John  B.  Hoffy,  W.  W.  Park,  and  J.  W. 
Harris;  the  Dexter,  located  October,  1873,  by  Josiah  Mann,  Arthur 
Burton',  and  John  A.  McDonald;  the  Golden  Eagle,  located  May,  1875, 
by  Jos.  S.  Beef,  Josiah  Mann,  and  Peter  Eeeker;  the  Highland  Mary, 
located  -luly,  1875,  by  Josiah  Mann,  P.  Becker,  J.  S.  Reef,  and  A.  J. 
.Sparks  :  the  Missionary,  located  by  Benjamin  liurronghs,  -June  18,  1874; 
the  Yellow  Jacket,  Rising  Sun,  Caribou,  Little  Jessie,  Little  Nellie, 
(■oldie  May,  Mountain  Queen,  Wisconsin,  Poorman,  Des  Moines,  Es- 
mond, Ellen,  Odin,  Centennial,  Princess,  Aurora,  Narrow  Gauge.  Grey 
Eagle,  Moltke,  Tender  Foot,  Queen  Esther,  David  Fulton,  John  J. 
Crooke,  Captain  Charley,  Golden  Star  No.  1,  Annie  E.  Benson,  McCor- 
mick,  Independence,  Saint  Louis,  Amazon,  St.  Mary's,  Washington, 
Columbia,  and  Major,  from  the  last,  of  which  have  been  taken  the  finest 
specimens  of  free  gold  yet  yielded  by  Summit  district. 

The  population  of  the  district  is  about  two  hundred.  Del  Norte,  27 
miles  distant,  to  which  access  is  had  by  a  wagon-road  built  this  year, 
and  by  a  trail  down  Pinos  Creek,  is  its  supply-point.  Besides  the  mills 
and  their  out-buildings,  there  arc  about  fitly  cabins  in  the  settlement, 
built  of  logs  and  covered  with  dirt.  Freight  to  Del  Norte  varies  from 
1J  to  10  cents  a  pound.  Wood  is  the  only  fuel.  Cost  of  lumber,  $30  per 
M  ;  potatoes,  1  to  Scents  per  pound;  flour,  $8.75  per  hundred  ;  tea,  $1.-5 
to  $1.50  per  pound;  beef,  "J  cents  per  pound;  bacon,  22i  cents  per  pound; 
sugar,  18  to  20  cents  per  pound;  onions,  12i  cents  per  pound;  dried  ap- 
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plea,  dried  peaches,  and  dried  cnrrants,  20  cents  per  pound ;  rice,  20  cents 
per  pound  ;  crackers,  20  cents  per  pound  ;  cheese,  30  cents  per  pound; 
kerosene.  61  per  gallon.  All  supplies  must  be  laid  in  before,  winter  opens, 
yo  raising  of  vegetables  has  yet.  been  attempted  in  the  district,  though 
it  is  possible  that  a  very  few  of  the  hardier  binds  might  succeed.  There 
have  been  so  far  only  two  deaths,  one  from  a,  blast  aud  one  from  debility — 
an  invalid.     Water  boils  at  182°, 

The  two  accompanying  sketches  show,  one  the  monntain  and  camp  as 
seen  from  the  northwest,  the  other  the  net-work  of  locations  covering  a 
portion  of  the  northern  and  eastern  face  of  South  Mountain.  Although 
twenty-three  bundled  claims  have  been  recorded  within  its  limits,  the 
district,  so  far  has  been  orderly  and  peaceable.  The  sketch  of  the  mount- 
ain and  camp  is  by  Henry  Learned,  associate  of  the  Chicago  Academy 
of  Design,  and  the  mine-map  by  J.  F.  Sanders,  United  States  deputy 
mineral  surveyor.  There  are  at  present  89  stamps  in  the  Summit  and 
one  anastra.  Two  more  mills  are  under  contract.  With  the  reduction 
appliances  now  on  the  spot  or  coming,  the  rank  of  the  district  as  a  gold- 
producing  territory  will  soon  be  definitely  established. 
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WYOMING  AND  DAKOTA. 

From  tbe  Territory  of  Wyoming  I  have  little  to  report.  The  Sweet- 
water region  seems  to  be  nearly  idle,  and  discoveries  reported  in  other 
parts  of  the  Territory  have  not  yet  attained  the  rank  of  regularly-pro- 
ductive districts,  though  I  hear  vaguely  of  some  mines  not  far  from 
Laramie  which  are  expected  to  prove  extremely  prolitable.  Doubtless 
before  this  report  appears"  in  print  full  information  will  have  been  fur- 
nished by  the  press  as  to  rumors  which  I  have,  at  the  moment  of  writ- 
ing these  lines,  no  opportunity  to  investigate. 

II,.    |.i.,.|n.  i i   ii-ii  ■•■■•  M  ihi|>ui-iit   t.t  l."r.ili,  wbt.'b   1"  'iH-.il  ;vh  a 

flux  in  the  lead-smelting  furnaces,  is  still  continued;  but,  although  I 
have  not  obtained  the  precise  figures,  I  feel  sure  that  this  business  is 
declining  or  about  to  decline.  The  transportation  for  so  many  hundred 
miles  of  a  superb,  pure  red  hematite,  only  to  throw  away  in  mattes, 
ski"-;,  and  salamanders  t.iie  iron  ii  contains,  is  a  lamentable  waste;  and 
if  the  iliseoverv  and  use  by  tbe  Utah  metallurgists  of  ferruginous  fluxes 
nearer  home  should  result  in  stopping  the  shipments  of  tho  Rawliugs 
ore,  and  in  leading  its  owners  or  others  to  utilize,  it  in  the  manniartiiro 
of  iron  and  steel,  both  the  country  and  tbe  individual  would  be  gainers 
by  the  exchange.  The  ore  in  question  could,  I  think,  without  doubt,  be 
used  in  the  open-hearth  steel- man  nt'aetu  re  by  the  pig-and-ore  modifica- 
tion of  the  Martin  process.  The  only  difficulty  in  the  way  of  unli/mg 
it  in  the  blast-furnace  for  the  manufacture  of  pig-iron  is  that  of  obtain- 
ing a  writable  fuel.  For  the  present,  the  coke  of  Southern  Colorado, 
or' charcoal  from  the  Kooky  Monntnins,  seem  to  be  the  only  available 
fuel  for  this  purpose.  But  reverberatories,  Chenot  or  P.lair  retorts,  &c, 
can  be  run  with  Wyoming  coal,  using  the  Siemens  producer  and  regene- 
rators it.'  necessary ;  and  hence  there  will  be  a  chance,  whenever  the 
price  of  iron  advances,  to  start  some  form  of  "  direct  manufacture,"  or 
of  the  fabrication  of  steel. 

The  coal-mining  industry  of  the  year  is  shown  in  the  following  fig- 
ures, for  which  I  am  indebted  to  Mr.  I.  W.  Sannett,  auditor  of  the 
Union  Pacific  Kailroad  Company,  at  Omaha, 

Product  of  the  mines  of  the  Union  Pacific  Railroad  Company. 

Carbon 61, 751 

Boek  Springs 104, 667 

Almy,  near  Evauston 42, 156 

Product  of  other  mint:*,  rfii/rped  by  railroad. 

Excelsior  Company,  Kock  Springs 6, 366 

Hooky  Mountain  Company,  Almy. 83, 917 

Coalville  mines,  near  Echo.... 28,197 

Total  product 327, 054 

I  believe  these  are  tons  of  2,000  pounds. 
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THE  BLACK  HILLS. 

Mr.  Walter  P.  Jenney,  nuder  the  direction  of  the  Commissioner  of 
Indian  Affairs,  has  made,  during  1875,  a  careful  exploration  of  the  Black 
Hills  of  Dakota,  and  his  forthcoming  report  will  doubtless  contain  a 
clear  and  discriminating  account  of  their  mineral  resources,  so  far  as 
these  can  be  determined  by  a  general  reconnaissance.  In  the  present 
instance  I  expect  that  Mr.  Jenney's  report  will  appro ximsitely  fix  the 
extent  and  nature  of  the  gold-bearing  drift,  upoD  which  the  plact;r  and 
hydraulic  industry  will  depend.  Of  course  he  could  not  explore  the 
quartz-veins,  nor  prophesy  whether  or  not  rich  mines  of  that  character 
would  be  opened  there.  It  is  evident  that  a  considerable  immigration 
will  pour  into  that  region  as  soon  as  the  Indian  title,  or  the  Indian  oppo- 
sition, is  extinguished.  Not  improbably  there  will  be  some  excitement ; 
certainly  there  will  be  sanguine  reports  from  miners  and  speculators. 
But  I  hazard  little  in  expressing  the  opinion 'that  the  placer  and  gravel 
deposits,  though  they  may  suffice  to  open  the  country  to  other  industries, 
will  not  sustain  for  any  considerable  period  a  large  and  profitable  pro- 
duction of  gold.  A  few  localities  of  limited  extent  will  perhaps  prove 
rich,  but  there  is  apparently  no  chance  of  finding  such  wide  and  deep 
auriferous  drift  as  the  western  flank  of  the  Sierra  Nevada  presents. 
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NEW  MEXICO. 

For  notes  of  the  mining- industry  in  tins  Territory  I  ain  chiefly 
indebted  this  year  to  Mr.  Theodore  F.  Van  Wagenen,  of  Colorado,  who, 
as  my  agent,  collected  such  data  as  were  available  with  the  means  at 
command.  According  to  his  reports  and  estimates,  the  coin-value  of 
the  bullion-product  of  New  Mexico  in  1875  was  as  follows : 

Silver  bullion $225,000 

Gold-dust . 95, 000 

Gold  and  silver  in  ores  shipped  out  of  the  Territory  for 

reduction 5>  WW 

Total  precious  metals * 325, 000 

Estimated  value  of  copper  in  copper-ores  and  of  a  small 
quantity  of  pig-lead 74, 915 

Total  metallic  products 399, 915 

The  small  progress  of  mining  in  this  Territory  is  due  to  its  remote 
position  and  imperfect  communication  ;  the  indolence  or  indifference  of 
the  Mexicans  and  half-breeds,  constituting  the  larger  part  of  its  popula- 
tion ;  the  great  scarcity  of  water,  which,  iu  many  localities,  forbids  placer- 
mining,  and  in  others  enhances  the  cost  of  milling  quartz ;  and,  Anally, 
the  failure  to  obtain,  in  many  of  the  mountainous  districts,  adequate  sup- 
plies of  ore  suitable  for  the  simple  processes  of  reduction  upon  which 
reliance  must  be  placed  in  the  early  stages!  of  development.  There  is 
a  large  area  of  auriferous  alluvium  in  the  Territory  ;  its  resources  in 
copper  are  remarkably  extensive;  large  veins  of  galena  characterize 
several  of  tlio  mining-districts  ;  and  the  supply  of  coal  is  both  abundant 
and  excellent.  As  yet,  however,  no  quartz-mines,  whether  of  gold  or 
silver,  have  been  successfully  worked  for  long  periods  since  the  days 
when  Maxwell's  ranch  and  the  Ortiz  Mine  grant  were  under  active 
development.  The  recently-developed  silver-districts  contain  many 
deposits  of  the  character  of  pockets  or  chambers  and  much  base  metal, 
and  i  lie  lack  of  water  iu  most  of  them  increased  the  cost  of  operations. 
Yet  it  would  be  unjust  to  deduce  from  these  results  of  experience  thus 
far  a  general  conclusion  unfavorable  to  the  resources  of  the  Terrilory. 
The  very  predominance  of  base  metals,  for  instance,  which  now  eon- 
stjuu.es  a  litnderanee  to  rapid  development,  will  become  in  time  an  ele- 
ment of  prosperity;  while,  on  the  other  hand,  the  small  amount  of 
successful  quartz-mining  is  to  be  considered  iu  connection  with  the 
small  amount  of  energetic  prospecting  and  of  invested  capital,  These 
views  are  illustrated  by  the  details  given  below. 

.GEAKT   COUNTY. 

The  mines  of  this  county  yielded  last  year  about  §225,000  in  silver 

and  $25,000  iu  gold.    Mining  is  now  carried  ou  in  five  districts  in  the 

22  H  "  33? 
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Pinw  Alton  district  produces  gold  exclusively.  The  country-rock  is 
syenite  and  gneiss,  and  tbe  deposits  have  generally  the  character  of 
gash-vems;  but  a  lew  are  apparently  true  fissures.  Tin.-  principal  veins 
are  the  Pacific,  Pacific  So.  -',  Arizona  Central,  and  Atlantic.  None  of 
the  mines  are  deeper  than  150  feet.  The  surface-ores  assav  from  $8  to 
$25  per  ton,  and  consist  of  it  honey-combed  quartz  in  which  the  gold  is 
comparatively  free,  Beneath  the  zone  of  decomposition  the  veins  carry 
pyrites  worth  about  $10  per  ton  in  gold  and  silver.  As  yet  this  class 
of  mineral  has  not  been  successfully  worked,  and  hence  only  surface- 
orcs  have  been  extracted.  In  tbe  gulch  are  two  steam-arrastra  mills, 
one  having  eight  machines  and  the  other  four.  The  district  contains 
about  a  dozen  other  arrastras,  driven  by  horse-power.  They  save  from 
CO  to  70  per  cent,  of  the  assay-value  of  the  quartz.  During  last  season 
a  number  of  Mexicans  extracted  i'rom  the  guk:h-digyhi;:>  a  small  amount 
of  gold. 

Georgetown  district  is  at  present  by  far  the  most  promising  in  Grant 
County.  The  country-rock  is  limestone,  and  the  mines,  excepting  the 
Pi-TJte  and  Naiad  Queen,  are  contact-deposits  occurring  between  lime- 
stone and  slate.  The  Pi-Ute  and  Naiad  Queen  are  on  the  same  lode, 
which  appears  to  be  a  contact- vein,  having  granite  for  its  banging-wall. 
The  ores  of  the  district  have  a  siliceous  limestone  gangue,  and  consist  of 
earbonates  of  lead,  galena,  antimonial  silver,  silver  chloride,  and  native 
silver.  The  miners  separate  their  ores  into  two  grades,  milling  and 
smelting  ore.  The  separation  is  effected  mainly  by  washing,  by  which 
the  finer  and  poorer  material  is  washed  away  from  the  larger  ami  heav- 
ier. The  former  constitutes  the  milling-ore,  and  averages  about  81  .'J  5  per 
ton.  The  latter  is  smelted  into  "  lead  bullion,"  and  averages,  as  delivered 
to  the  furnaces,  from  $500  to  $1,500  per  ton.  The  camp  contains  two 
Mexican  furnaces,  each  capable  of  treating  one  ton  in,24  hours.  A 
stamp-mill  is  being  erected  to  crush  and  concentrate. 

The  two  principal  mines,  aside  from  the  Pi-Ute  and  Naiad  Queen,  are 
the  Commercial  and  McGregor,  each  of  which  is  between  ,'i(l  and  40  feet 
deep.  About  a  dozen  in  ore  complete  the  list.  Work  has  been  quite 
continuous  iu  this  district  during  the  year. 

Lone  Mountain  district  has  not  prospered  greatly  during  the  year. 
The  veins  are  narrow  and  poor,  and  fill  the  limestone  rock  like  a  net- 
work. A  largo  amount  of  work,  therefore,  produces  only  a  small  amount 
of  ore.  When  the  district  was  first  opened  several  rich  pockets  were 
found,  which  caused  considerable  excitement,  but  in  1875  the  develop- 
ments were  meager.  The  silver  ore  is  a  mixture  of  chlorides  and  sul- 
phides, carries  very  little  lead  and  not  much  gold.  The  principal  mines 
worked  during  the  year  were  the  Durango,  Emma,  Copper  Point,  Home 
Ticket,  and  lied  Lode.  They  have  attained  a  depth  of  30  to  50  feet,  and 
have  been  producing  with  more  or  less  regularity  duringthe  year.  The 
reducing  facilities  of  the  cam])  consist  of  two  steam-mills  of  30  tons 
capacity  each.    The  system  employed  is  the  Washoe  raw  amalgamation. 

Silver  Flat  and  Chloride  Flat  are  in  the  immediate  vicinity  of  Silver 
City.  In  the  former  most  of  the  mines  are  idle,  the  ore  being  of  so  low 
grade  as  to  offer  no  inducements  lor  working  at  present. 

The  New  Issue  and  the  Legal  Tender  are  the  best  mines  of  the  dis- 
trict. Chloride  Flat  has  produced  a  considerable  amount  of  ore  during 
1875.  The  deposits  are  in  limestone,  and  occur  with  some  regularity, 
though  presenting  no  proofs  of  permanence.  Most  of  them  lie  horizontal, 
expanding  at  times  into  large  bodies  or  chambers,  and  again  narrowing 
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to  seams  quite  difficult  to  trace.  The  ores  are  similar  to  those  of  George- 
town, containing  sometimes,  however,  a  little  copper.  The  gangue  is 
ealc-spar. 

The  Providence,  which  in  1873  was  one  of  the  best  mines  of  the  dis- 
trict, has  been  idle  for  two  years.     It  is  75  feet  deep. 

The  Two  Ikes  is  worked  only  by  Mexicans.  It  has  produced  a  small 
quantity  of  ore  during  the  year.  This  was  formerly  a  productive  and 
profitable  mine. 

The  Texas,  which  has  the  reputation  of  being  the  best,  mine  in  Sew 
Mexico  at  present,  was  worked  steadily  during  most  of  the  year :  and 
the  Beventv-Six,  on  the  same  vein,  has  also  been  tolerably  productive. 

The  Seneca  has  been  idle  for  four  years.  The  Dexter  has  yielded 
nothing  for  the  last  six  months,  but  is  still  prospected. 

There  are  three  mills  at  Silver  City— the  Tennessee,  Bennett's,  and 
the  Wisconsin.  Their  combined  capacity  is  about  15  tons  in  twenty- 
four  hours,  and  they  have  been  running  with  considerable  regularity 
during  the'  vear.  The  Wisconsin  amalgamates  raw,  the  other  two  roast. 
The  Ten  hesk-e  -M  ill  is  supplied  with  Leu  stamps,  two  Bruckner  cylinders, 
and  six  pans.  The  Bennett  Mill  earries  ten  stamps,  six  triple-h earth 
reverberator y  roasting-furnaces,  four  4-foot  Varney  pans,  two  Gfoot 
Wheeler  pans,  and  five  3-ton  tanks  for  leaching.  The  Wisconsin  Mill 
uses  a  Bolthoff  pulverizer. 

What  are  known  as  smel ting-ores  in  this  district  are  the  richer  grades, 
carrying  usually  :i00  ounces  or'  silver  and  upwards  per  ton.  They  gen- 
erally contain  a  little  lead,  and  there  is  jus*  enough  galena  in  the  dis- 
trict'to  permit  (with  careful  repeated  use  of  the  litharge  from  cupella- 
tion)  a  limited  amount  of  lead-smelting  in  a  blast-furnace.  The  furnaces 
used  are  built  of  adobe,  and  are  8  feet  high  from  the  bottom  of  the  cruci- 
ble. They  will  stand  about  four  days'  heat,  after  which  they  must  be 
relined.  Sometimes  a  species  of  refractory  sandstone  is  used  instead, 
of  the  adobe,  which  will  last  for  nearly  two  weeks.  One  tuyere  is  used, 
and  the  blast  is  supplied  by  a  common  bellows,  worked  by  hand.  The 
fuel  is  oak  or  pine  charcoal,  the  former  being  preferred.  The  Mexicans 
make  (heir  charge  about  as  follows  :  one-third  ore,  one-third  old  sing,  and 
one-third  litharge.  This  is  thoroughly  mixed,  and  fed  in  by  the  bucket- 
ful alternately  with  the  coal.  The  cupels  are  made  of  adobe  lined  with 
loam  and  ashes. 

Santa  Rita  district.— -The  Santa  Eita  Copper -Mine  has  not  done  re- 
markably well  during  the  year.  Considerable  capital  has  been  expended 
in  bnilding  furnaces  that  have  not  been  run,  and  in  exploring  parts  of 
the  mine  that  did  not  pay.  A  new  surface-body  of  ore  was  found  dur- 
ing the  year,  from  which  most  of  the  ore  shipped  was  taken. 

The  Chino  Mine,  in  the  vicinity,  has  been  worked  steadily  and  with 
favorable  results.  It  produces  mainly  the  carbonates  of  copper.  The 
mine  has  two  shafts  150  feet  apart,  (15  feet  deep,  and  connected  by  two 
levels,  which  show  throughout,  as  is  reported,  a  vein  from  2  to  7  feet 
wide  of  green  carbonate,  black  oxide,  and  red  oxide  of  copper.  The 
Gauntry  is  decomposed  granite,  and  requires  timbering  in  drifts  and 
shafts.  Accordingto  arecent  account,  Mr.  Magruder,the  owner, is  now 
sinking  in  the  main  shaft,  on  a  vein  of  10  to  12  inches,  native  copper 
and  red  oxide,  containing  80  to  90  per  cent,  of  copper.  This  vein  is  in 
water,  which  is  raised  with  a  whim.  South  of  the  southern  or  main 
shalt  a  drift  shows  3  feet,  of  30  per  cent,  carbonate.  North  of  the  north 
shaft  a  drift,  now  75  feet  long,  shows  for  part  of  the  distance  7  feet,  and 
for  the  larger  part  3  feet,  of  black  oxide  and  carbonate. 
The  San  Jose  has  been  idle  for  two  years.    Plenty  of  ore  is  in  sight, 
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but  it  is  mostly  copper  sulphide,  and  too  refractory  to  be  treated  with 
the  rude  appliances  used  for  the  oxidized  ores. 

The  Xosemite  is  one  of  the  promising  new  eopper-niines  of  the  dis- 
trict. It  lies  about  600  yards  south  of  the  Chino,  and  belongs  to  the 
same  person.  The  two  shafts  have  reached  4S  and  95  feet,  respectively. 
From  the  latter  a  drift  120  feet  long,  and  still  vigorously  driven,  shows 
a  reported  average  of  3  feet  red  oxide  ;  from  the  former  a  drift  north- 
ward is  said  to  have  an  average  vein  of  2  feet  excellent  ore. 

The  Burro  Mountains,  abont  12  miles  from  Silver  City,  have  been 
prospected  somewhat  during  the  year.  A  number  of  the  gulches  are 
rich  in  gold,  but  there  is  no  water  to  wash  with.  Numerous  silver- 
bearing  veins  have  been  found,  but  they  are  as  a  rule  of  low  grade. 
Some  very  promising  deposits  of  copper  discovered  in  these  mountains 
are  not  being  worked. 

Huh  (on  district,  00  miles  west  of  Silver  City,  has  been  the  scene  of 
some  excitement  during  the  year.  The  veins  here  are  in  granite, 
are  large  and  strong,  and  carry  silver,  gold,  and  copper.  They  are, 
however,  quite  low  in  grade,  not  averaging  over 25  ounces  of  silver  per 
ton.  There  is  no  supply  of  wood  within  10  miles,  and  no  water  {except 
from  wells)  within  50  miles. 

Socorro,  district. — The  Socorra  mines  show  bat  little  progress  during 
the  year,  The  district  is  mainly  noted  at  present  tor  its  deposits  of  fire- 
clay, though  there  are  a  number  of  large  galena-veins,  carrying  from  10 
to  15  ounces  of  silver,  some  copper-deposits,  and  some  lodes  rich  in 
gold -ore. 

In  Ute  Creek  and  Moreno  the  mines  have  been  worked  during  the  year 
with  some  diligence.  At  one  time  in  the  summer  the  production  of 
dust  was  averaging  $1 0,000  per  week ;  but  this  yield  was  not  maintained 
for  any  great  lengh  of  time.  The  total  product  of  the  district,  Mr.  Van 
Wagenen  estimates  to  have  been  between  $50,000  and  $60,000.  There 
is  a  good  water-supply  and  no  lack  of  rich  soil.  Some  new  capital  has 
lately  come  into  the  distrief,  and  it  is  quite  likely  that  noxt  year  will 
witness  a  great  advance  in  the  industry.  Grouse,  Michigan,  and  Hum- 
bug Gulches  and  the  Moreno  were  the  localities  worked  most  extensively 
during  1875. 

NOETHEBN  AND  MIDDLE  NEW  MEXICO. 

There  is  nothing  to  report  from  this  part  of  the  Territory.  The  Max- 
well, Old  Placer,  New  Placer,  Cerrillos,  and  other  grants  containing 
mineral  deposits  of  value  have  been  little  worked  by  their  owners,  and 
the  scattered  results  of  Mexican  labor  in  tho  gulches  are  not  ascertain- 
able, and  not  important.  Perhaps  some  gold  from  these  sources,  finding 
its  way  to  the  more  active  business  centers  of  San  Juan,  is  included 
in  the  reports  elsewhere  given  concerning  the  product  of  that  part  of 
Colorado. 
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CHAPTER  X. 


C  MeCormick.  clinu  whom  mi  better  authority  can  be  named. 
Conniek  desires  to  acknowledge  receipt  of  information  from  Governor 
Satford,  John  Wasson,  esq.,  of  Hie  Arizona  Citizen,  T.  J.  butler,  i-q., 
of  the  Arizona  Miner,  and  W.  J.  berry,  esq.,  of  the  Arizona  sentinel. 

After  manv  years  of  tedious  and  cosily  conflict,  the  Apaches  and 
other  hostile  Indians  occupying  this  Territory  have  been  forced  upon 
reservations,  and  so  loin!  as  Congress  famishes  the  money  for  supply  - 
inn  them  with  food,  they  will  not  interfere  with  mining  operations,  which 
heretofore  they  have  at  many  points  impeded  and  at  others  absolutely 

^Mine-owners  are  naturally  elated  and  hopeful  under  this  new  and 
loie'-wislieil-lbr  condition  of  affairs,  and  prospectors  ore  daily  making 
fresh  discoveries  of  gold,  silver,  and  copper  lodes,  many  ot  them  of  ex- 

C  Bat  the  peaceful  condition  of  the  country,  with  all  its  attendant  ad- 
vantages, and  the  value  of  many  of  the  mines,  (which  is  no  longer  a 
quest  em  of  doubt,)  are  not  sufficient  to  overcome  the  need  of  cheap  and 

quick  transportation,  which,  nest  to  the  Indian  troubles,  has  ever  been 
the  serious  drawback  to  the  rapid  settlement  and  profitable  develop- 
ment of  this  remote  Territory.  .   . 

The  past  year  has  witnessed  an  increased  attention  to  mining  and  the 
investment  of  some  now  capital,  but  the  distances,  both  from  the  1  acini- 
and  the  Atlantic  States,  are  such,  and  many  of  the  roads  to  the  mineral 
districts  are  so  heavy  or  rough,  that  no  expeditious  and  economical 
movement  of  ores,  machinery,  or  miners,  no  working  or  shipment  ot 
low-grade  ores,  and  no  influx  of  capital  (even  from  California)  can  be 
looked  for,  and  consequently  no  extensive  or  very  important  operations 
can  be  carried  on  until  at  least  a  trunk  railroad  crosses  the  Territory. 

At  present  only  such  gold  and  silver  lodes  aB  would  elsewhere  be 
considered  surprisingly  rich  can  be.  worked  to  advantage  nut  score-,  ol 
lodes  that  would  pay  handsomely  in  California  or  Colorado  are  ut- 
terly neglected,  while  the  great  copper  interests  ot  the  Territory  (for 
copper  is  nowhere  more  abundant  or  of  greater  purity)  are  for  all  prac- 
tical purposes  without  value. 

Fortunately,  if  Congress  refuses  to  aid  m  the  construction  ot  a  rail- 
road by  till)  'thirty-second  or  ttiriy-liitli  parallel,  or  by  both,  private 
enterprise  will  soon  supply  the  great  desideratum.   „,„„.,       ,    , 

The  announcement  is  made  that  the  Southern  Pacific.  Eadroad  of 
California,  now  extending  to  Dos  Palmas,  on  the  desert,  between  San 
Bernardino  and  the  great  Colorado  Elver,  will  be  completed  to  luma, 
on  that  river,  early  in  the  year  1877. 

This  done,  as  it  doubtless  will  be,  it  cannot  be  long  bcfore.with  oi 
without  a  subsidy,  the  same  company  or  the  Texas  Pacific  Company 
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will  connect  with  the  Texas  railroads,  thus  affording  Arizona  an  outlet 
to  Kast  and  West,  and  a  trunk-line  to  which  narrow-gauge  roads  from 
Prescott  and  from  nil  the  important  mining-di.stnet.s.  nonh  and  south 
will  soon  become  tributary,  and  thus  the  solid  and  lasting  prosperity  of 
the  Territory  will  be  assured. 

The  mining-districts  in  Arizona  are  now  so  many  in  number,  that  it 
has  been  thought  best  to  make  reference  only  to  the  counties  in  which 
Hn-  lodes  referred  to  are  located,  and  it  must  not  be  understood  that,  all 
or  nearly  all  even,  of  the  prominent  lodes  are  herein  named  The 
aim  ot  the  writer  has  been  to  refer  to  several  representative  mines 
m  each  county,  and  particularly  to  those  not  mentioned  in  previous  re- 
ports ;  but  ior  this  purpose  so  few  owners  have  furnished  material  (in 
response  to  urgent  appeals  through  the  press  and  by  private  communi- 
cation.; that  he  cannot  claim  to  have  more  than  partially  covered  the 

For  some  reason  or  other  the  miners  of  Arizona  have  always  been 
Slow  to  avail  themselves  of  opportunities  to  make  their  discoveries  and 
developments  known  through  Government  reports,  and  to  this  .lay  ii 
is  about  as  difficult  to  estimate  the  annual  yield  of  gold  and  silver  in 

tin:  leiTitoryas  it  was  when  the  first  mining  operations  were  begun 
there  being  as  yet  no  official  record  kept,  of  the  shipments  „f  dust  ore  or 
bullion  cither  to  California  or  to  the  East. 

PIMA   COUNTY. 

This  was  the  first  settled,  and  to  overland  travelers  is  the  best-known 
part  01  Arizona,  as  the  route  of  the  Buttertield  stage-line  (from  Sunt 
Lours  to  ban  Francisco)  was  through  it,  and  it  was  "the  national  high- 
way to  the  Pacific  prior  to  the  civil  war.  Tiiw.hi,  the  eountv-seat,  and 
the  capital  of  the  Territory  since  1R07,  is  the  chief  town  in  rioiuL'.™ 
Ari7jiui),  and  the  largest,  in  the  Territory.  It  was  a  military  post  under 
Mexican  rule,  and  it  is  supposed  to  have  been  founded  more  than  one 
hundred  years  since.  It  is  well  built,  of  adobe,  and  pleasantly  situated 
in  the  valley  of  the  Santa  Cruz.  The  mines  of  PimaOoimfv  weie  the 
hist  open  in  Arizona,  and  are  yet  considered  among  the  best.  They 
are  of  quartz,  but,  placers  have  been  worked  at  several  points,  and  re- 
cently those  at  the  Santa  Pita  Mountains  have  given  good  returns-  to 
quite  a  large  number  of  prospectors. 

The  Arizona  Citizen  of  July  3, 1875,  has  this  reference  to  these  new 
and  apparently  extensive  placers : 

«ZP'?n  Slww'3  re£*hi^  «W"  W?  agai0  ancP"sed  »*  the  products  of  placer- 
K>Ui  in  S.mth  district.     David  Rumm-hs   lin.ievht.  m  frnm  th.'iv  ;K    ,„,,.„..  ,'„■  ,,„,. 

;v;;;:r;-;;;'  ,■ l:ir.  i",,dTt- of  tbT  dT.'  rr7 c,f'  1,im9,'lf  aloue> and  '* >™™^  ^5™ 

111         ".  iU  a  Sildi  "'"'  Llil  1,ack  '■"  wat,!V>  wnel'"  ,le  washed  ii  under  un- 

another  near  $35,  and  others  from  $1  to  $6.*  His  claim  is  in  I  gulch  makingTnto  the 

ma  n  i  lri,:,..i'-r;iV]ri(;  Iroi.i  !!n-  .-ant;,  i.'ira  Mmmraiu  side.  ' 

v.*  team  Mint  Hi>ra«-  Ardni   has  n-ularly  mad,-  an  musre  a  <lav  in   Hie  <„nth  dU 

m'"  K  tL.a,t,h,e  ^""t  noted  for  «o  k  !1(r  „,:;,„,!,  „     ,  i,,r '..,  L  .     • ^cleverly 

">:!,Mii-h:svH.U.^",.«r  fitly;  rh.  P.](|  t,,.,^  Wll[,  ,,  ,.,.„,  n...U[l  ~     ,.  ,.,.„  .".      '     -'-'■ 

Since  the  above  was  written  Jack  Balaion  cam,:  in  li-.m  ,su,ii  h  distvi,  rVnh  Pi:,n 
the  balance  in  bits  from  SI  to  |H).     This  -old  w.ih  v.-asl„,).  and  l,v  ,,-,<■]  n,.- "Lt„.  dir' 

!  "     1    '  •  'I     '         I  11  \ndwith 

plenty  of  water,  millions  could  soon  be  taken  ,„,,..  Tk,  ™kt  cmon..  iVmn  ,].,,,.  |,'f 
vividly  to  mind  that  seen  in  every  store  in  the  mountains  of  Ca  itli^a  from  1949i 

iS^pSwM.-  D-?  ',.Ubt  ef/V'"!"""-"  ****>«*  'ead  Ii  Smith  d.-idet    for  thU 

l>l.i(.L'i-g(.ld  is  <ividen!'y  not  lar  from  its  mi^ina]  n'ft[.iii--pbi<:e. 

Southwest  of  Tuesou,  in  what  is  known  as  the  Papago  country,  there 
are  extensive  ■<  dry  washings,"  and  the  Papago  Indians  have  for  years 
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brought  more  or  less  of  gold-dust  to  the  Tncson  merchants.  In  one 
month  of  the  present  year  one  Arm  purchased  over  83,000  worth  from 
them. 

Of  the  quartz-lodes,  the  Cerro  Colorado  and  the  Patagonia  are  the 
best  known  in  Pima  County.  "Work  upon  them  was  begun  before  the 
organization  of  the  Territory,  but  for  years  they  were  virtually  aban- 
doned to  tin:  Indians.  Now,  under  new  owners  and  better  auspices,  they 
promise  good  returns.  Their  characteristics  having  been  fully  de- 
scribed iii  previous  reports,  it  is  not  necessary  to  repeat  them  in  this 
connection. 

The  Old  Mine,  supposed  to  be  the  old  Tumacacori,  has  recently  been 
re-opened  and  its  shafts  and  tunnels  cleaned  out.  This  is  one  of  the 
numerous  mines  worked  by  the  Mexican-,  many  years  since. 

Already,  in  cleaning  out  the  mine,  Mr.  Darrah  has  found  two  sacks  of 
silver-ore  worth  at  the  rate  of  97,000  per  ton.  He  finds  the  old  drill- 
holes to  be  1  inches  square,  proving  that  the  work  was  done  very  many 
years  ago.  lie  also  found  skeletons  in'the  old  works,  leading  to  the 
belief  that  the  workmen  staid  by  the  mine  until  they  were  murdered 
by  Indians,  and  Ibis  theorv  is  strengthened  by  the  very  rich  ore  found 
on  the  dump,  which,  in  case  of  abandonment,  would  very  likely  have 
been  taken  along.  The  Old  Mine  is  in  the  Ostrich  Mountain  range, 
and  is  about  75  miles  southward  from  Tucson.  Wagons  can  easily  be 
taken  within  2  or  3  miles  of  the  mine.  Wood  and  water  are  plentiful, 
and  near  the  works.  The  natural  surroundings  arc  favorable  to  suc- 
cessful mining,  and  the  owners  are  confident  they  have  a  very  valuable 
property. 

The  Nequilla  Mine  is  situated  V2  miies  west  of  Tucson,  in  the  Amola 
Mountains.  It  was  discovered  in  1865,  and  has  a  shaft  120  feet  deep, 
with  two  short  tunnels.  On  top  the  vein  was  13  inches  thick ;  in  the 
bottom  of  the  shaft  it  shows  4  feet  solid  metal  with  a.  clean  wall,  and 
dips  about  45°;  mostly  amalgamatmg-ore,  which  has  been  worked  by 
the  old  Mexican  process  on  the  patio,  and  paid  over  $60  per  ton.  The 
general  course  of  the  vein  is  northeast  and  southwest.  This  was  the 
first  mine  patented  in  the  Territory,  (1872.) 

A  10-stamp  mill  has  been  placed  upon  the  Ostrich  Mine,  located  about 
80  miles  southwest  of  Tucson,  and  the  mine  will  be  regularly  and  sys- 
tomaticallv  worked.  Developments  on  the  vein  consist  of  one  shaft 
(it)  feet  in  depth,  and  a  drift  or  level  of  40  feet:  another  shaft.  ■.•<)  leer 
deep  and  drift  of  0,1  feet,  and  another  shaft  of  35  feet,  in  depth.  Id  all 
tiie  workings  the  vein  shows  permanent  walls,  and  it  is  beyond  doubt 
a  true  fissure-vein.  The  ore  paid  a  handsome  profit  by  the  arrastra 
process.  The  company  have  built  a  line  road  from  the  adjacent  valley 
to  the  mine.  Water  for  the  use  of  the  mine  is  obtained  about  a  mile 
from  the  mine  from  a  spring,  which  -will  furnish  more  water  than  will 
ever  be  needed  at  the  mine. 

A  shaft  to  the  depth  of  00  feet  lias  been  sunk  upon  the  "V.  eilow  .lair^-t 
lode,  and  at  that  depth  the  vein  is  well  defined  and  increasing  in  width 

D.  C.  Thompson  writes  that  from  5.900  pounds  of  ore  taken  out  of  the 
Arizona  Cloud  Mine,  and  worked  in  the  Ostrich  Mill,  he  obtained  a 
result  of  $570 ;  nearly  $200  per  ton. 

The  San  Xavier  Mine,  IS  mites  from  Tucson,  has  recently  been  devel- 
oped to  a  considerable  extent.  The  ore  is  of  argentiferous  galena  and 
chloride,  and  a  quantity  smelted  in  a  Mexican  furnace  gave  fifty  per 
cent,  of  silver  and  f'ortv-five  of  copper. 

The  Trench  Mine,  in  the  Patagonia  Mountains,  is  another  of  the  mines 
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worked  by  the  Mexicans  in  years  past,  ami  (as  it  is  believed)  by  the 
Jesuits  in  the  last  ceutury. 

At  the  highest  point  on  the  vein  a  shaft  is  souk  110  feet.  The  metal, 
a  rich  carbonate  of  lead,  width  from  1  to  7  feet,  in  smooth  elav  walls. 
Three  hundred  feet  west,  and  about  (id  feet  lower,  another  shaft  is  sunk 
30  feet;  the  vein,  3  feet  wide,  of  bright  galena.  The  vein  between  these 
whafirt  h:is.  been  uncovered,  and  shows,  from  3  to  1  feet  wide,  150  feet. 
Farther  west,  and  60  feet  lower,  a  tunnel  is  run  in  along  the  vein  for  40 
feet,  showing  a  vein  30  inches  wide,  mostly  a  rich  carbonate  of  lead. 
Ore  from  this  tunnel  has  assayed  *37S  per  ton.  Two  hundred  feet  to 
the  west  of  this  tunnel,  and  100  feet  lower,  another  tunnel  is  run  in 
along  the  vein  75  feet.  The  vein  here  is  from  12  to  30  inches  wide, 
bright  galena,  and  increases  in  width  regularly  as  greater  depth  is 
attained.     Country-rock,  granite  and  porphyry. 

In  1874  two  furnaces  were  erected,  and  about  100  tons  of  ore  reduced 
in  the  Mexican  way,  and  produced  87  ounces  of  silver  per  ton. 

One  mile  from  the  mine  is*  a  living  stream  of  water  sufficient  for  all 
purpows  in  running  large  works  where  steam  is  used  for  motive  power; 
timber  for  coal  is  practically  inexhaustible,  and  the  whole  country  is 
covered  with  nutritious  grasses. 

About  twenty  men  are  now  at  work  upon  the  mine,  and  building 
furnaces,  burning  a>;:l.  &c,  preparatory  to  reducing  from  ten  to  twenty 
tons  per  day. 

The  Busk,  France,  Floreueia,  Lost,  Salero,  Serena,  Enterprise,  San 
Jose,  and  Santa  Maria,  lodes  have  been  worked  to  some  extent  and  are 
well  spoken  of,  and  some  promising  silverdodes  have  lately  heeu  taken 
up  iu  the  Arabaipa  Canon  and  some  near  the  Sonora  line. 

Through  Pima  County  there  are  signs  of  unusual  activity  in  prospect- 
ing and  developing  lodes,  as  far  as  the  limited  capital  of  the  people 
will  warrant.  The  country  is  so  level,  and  the  roads  are  generally  so 
good,  that  ores  and  machinery  can  be  moved  with  less  expense  than  in 
many  parts  of  the  northern  counties,  but  as  yet  there  is  but  little  ma- 
chinery iii  use. 

The  Arizona  Citizen  (Tucson)  thus  refers  to  the  situation  : 

Thaa  far  our  in  in  era  havo  worked  ivit.li  little  means  and  without  machinery  or  fur- 
naces, and  yet  we  do  not  know  of  a  single  man  who  is  not  pleased  w[(h  Li-  prosper. 
It  18  Only  a  little:  nioro  than  one  yru:-  -lure  iiic  promised  peace  with  the,  Indians  nan 
Wa-.u  believed  permanent,  H  lid  in  ibat  shutr  iiiue  outorprSe*  ha',  o  bneii  under  I  »];U!i  and 
carried  t„  a  point  whoro  success  is  now  re™ar:h:d  as  certain,  Shafts  have  been  Bank, 
cut*  maii<\  and  tunnels  driven  into  tho  mountains  revealing  bodios  of  ore  that  hear  a 
world  oj  richea.  And  this  good  work  goes  bravely  on.  Kearly  every  ran"e  of  mount- 
ains is,  idled  with  hard)  prospector*,  I.nruii^  over  the  treasure  beaiiiig  m,!;..,  biiu"iii.- 
to  light,  new  miiis,  and  preparing  rov  the  dav  when  r_\u>nsive  re.iluc.tiou-works'wiU 
enable  Slu-in  to  receive  :i  good  return  for  liieir  present  labors. 

Had  (.'(mgress  granted  us  a  railroad,  our  situation  would  have  been  second  to  none 
of  the  mining  empires  growing  up  on  tho  Pacific  coast.  As  it  is,  we  imu-t  Mill  work- 
on  hopefully,  sowing  that  we  m.,y  reap,  i.i;.-."  n;g  thai,  we  lnvi.  iu  ahtimlanre.  ("he 
elements  ol  a  golden  future,  and  that  the  bev.nr  dav  -o  l-.n:^  Lo-ied  {'or  iu  not  ^o  fw 
away  as  many  w or;  1:1  have  ns  believe. 

PINAL  COUNTY. 

This  is  a  new  county  created  by  legislative  act,  approved  February 
1,  1.87  j,  mid  const  intied  of  parts  of  Pima,  Maricopa,  and  Yavapai  Coun- 
ties. The  county-seat  is  located  at  the  town  of  Florence,  upon  the  south 
bank  of  the  Gila  River,  about  90  miles  north  of  Tucson  and  200  miles 
south  of  Pi"jscott  by  the  stage-road. 

The  first  county  officers  were  elected  on  the  first  Monday  iu  March 
following,  and  at  about  the  same  time  the  denizens  of  the  iiew  county 
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were  thrown  into  a  state  of  great  excitement  by  the  discovery  of  what 
is  now  known  as  the  Silver  King,  a.  huge  vein  of  silver-ore.  The  story 
of  its  discovery,  location,  and  value  is  thus  told: 

Four  farmers  lived  near  rlorene.e— Regan,  Com.'! am!,  Mason,  and  Long— to  relieve 
the  monotony  of  agricultural  iabors  on  the  (.din,  made  occasional  prospecting 
visits  in  the  adjoining  Pinal  Mountains, and  had  discovered  a  copper-vein  about  -In 
miles  I  lii.-l-:  in  Hi'i!  moon  tains  e, died  ihel.dnbr.  Mine.  When  Tu!ly,  Ochoa  ifc  Co.  stalled 
their  oopper-fnriiace  in  Tucson,  Regan  anil  his  partners  coneludod  t.hey  would  have 
tmivClobo  .Mine  ksted,  and  titled  out  at  I'lorco,:;:  to  go  after  some  ore. 

A  disc.] larked  soldier,  who  happened  to  Lie  in  Florence  enjoying  the  festivities  of  the 
elect  ion-dsv"  aforesaid,  came  m  I. lie  i;e«an  puny  and  ■'  held  1ln::n  ivil.ii  his  jjt! i^riTiiri^ 
eye/'  "  I  have  a  talc  to  tell."  said  be  f  and  ibon  lie  told  tliem  a,  dead  comrade's  story, 
"'When  you  go  iiii  the  ^toiicniaii  grade,"  said  bo,  ''yon  will  pass  the  tanks ;  yon  vri'A 
pass  old  Cam  n  l'ic'iv.;',  :  I  he:i,  some  ii  ie  miles  on.  i  on  will  come  into  a  mountainous 
country  ;  yon  will  sec  a.  liltlo  valiey  like,  hemmed  in  with  mountains;  near  the  head  of 
the  valley  yon  will  so'  some  immense  bowlders  on  I  he  side  of  the  road;  off  just  a  little 
bit  von  wiil  see  a  Utile,  brown  bid  rising  up  all  by  itself,  and  in  that  hill,  if  what  my 
old  comrade  said  ia  true,  you  will  find  the  richest  mine  in  the  world." 

The  Uegau  parly  heard  the  stranger's  story,  but  were  not  much  afforded  by  his  rood  a!. 
Tii.iv  went  on  wish  their  preparations  for  the  copper  expedition,  passed  up  [.be  s;tade, 
reoo'^oi^cd  tin-  vallev.  s:t\v  f.lio  bowlders  and  ihe  little  brown  hill  beyond,  and  faugh- 
iuply  said,  ■'  J  here's 'our  1. .  i  lt  mine,  Ihjyk."  But  not  one  of  the  party  stopped  or  appeared 
anxious  to  verify  the  st  anger's  tale.  'They  had  started  for  copper,  ami  with  tkedogged 
persistence  aml'iasv  incredulity  of  the  old  pjone.ei ^tock,  ivel'enot  to  bo  l.omed  aside  by 
any  tale,  no  maitei  how  eloquently  it  might  be  told.  They  toiled  along  up  and  down 
the  rugged  side  of  (lie  Pinal  Mom,  tains  mil  il  they  got  to  their  I  dobc  Copper  Mine,  dag 
out,  what  ihev  wanted,  loaded  their  paek  animals  and  returned,  and  then  again  they 
met  the  lit  tie"  brown  bill  which  the  story  said  contained  endless  wealth  for  the  i'orlu- 
nate  possessor  of  its  contents.  Regan,  who  was  (.he  leader  of  t.lie  party,  looked  at  the 
little' town  bid  and  modilaled.  it  might,  be  as  wed.  to  look  into  the  matter  a  little. 
Having  more  coo  file  nee  in  C  op  eland's  judgment  of  mines  than  his  own,  he  I  urneii  to 
him  ii.ml  -aid.  "  Copelaod.  let's'iook  al,  thin  thin;:;  ilive  me  the  lead  mole,  and  the  rest 
of  us  w id  go  on  to  camp,  live  mile-  below,  and  you  ^o  over  and  see  wlim  you  think  ui  it." 
Copeland  went  over  and  found  croppiugs  immediately.  The  nest  day  they  all  went 
to  Florence.  Copeland  took  his  rock  to  a  blacksmith's  forge  and  melted  out  a  fine  bar 
of  pure  silver. 

The  pariv  had  been  in  «reat  baste  to  get  some  eopper  out  iron,  the  (i'obe  to  !esl, 
their  n.mc'but.  it  was  conclndi  d  now  that  the  copper  oonld  wait.  They  procured  a 
wslltih;.  a  few  mining-tools,  and  relumed  next  day  to  ihe  little  brown  bill,  broke  off 
1,500  pounds  of  rock  from  the  surface,  and  took  it  ro  Tucson  i\  itb  their  eopper.  The 
Tucson  people  admired  the  ore;  so  much  so,  that  one  of  them  offered  $800  for  the  1,500 
pounds,  which  otter  was  immediatly  accepted. 

Regan  and  bis  partv  named  their  discovery  the  Silver  King,  and  began  sinking  ou 
it  about  the  15th  of  April.  There  is  tiow  a  lively  little  camp  near  the  mine,  with  a  tour- 
horse  stage  making  regular  trips  to  nod  from  Florence,  which  is  So  miles  away, 

The  Silver  King  shaft  is  now  down  42  feet,  with  a  drift  from  the  bot- 
tom 12  feet.  The  shaft  is  ti  by  9  feet,  and  the  drift  is  5  feet  wide  by  GJ 
feet  high.  The  shaft  started  ou  mineral,  and  as  it  goes  down  cuts  nu- 
merous small  seams  of  rich  ore,  all  pitching  toward  the  main  mountain 
at  an  angle  of  about  55°.  These  seam.-!  vary  in  width  from  3  inches  to 
18  inches.  The  hill  is  in  a  formation  of  brownish  stone,  which  the 
miners  think  is  a  kind  of  granite.  The  vein-matter  is  quartz.  The 
mineral  consists  chiefly  of  chlorides  and  black  sulphurets.  Great  quan- 
tities of  nearly-pure  silver  is  found  in  little  black  nuggets  in  the  quartz ; 
llie<*>  linnets .ir»'  utt,  U. !'.-.■  <  .■hn»-r>.f  hL<  1'JI  |i.i'l.;in-l  rati  Im:  >  U>;w.  i| 
between  the  teeth  without  feeling  any  grit;  they  assay  about  jSi>u.00O 
to  the  ton.  The  first  lot  of  ore  worked  was  about  500  pounds,  taken 
from  the  first  14  feet  of  the  shaft.  It  was  worked  iu  a  little  furnace 
built  at  Florence  by  Messrs.  Airy  &  Hughes  to  work  ores  from  this  dis- 
trict. This  lot  of  ore  yielded  over  $5  a  pound,  and  101)  pounds  yielded 
over  $8  a  pound.  To  work  this,  they  bought  in  Tucson  pig-lead  pro- 
duced from  the  Patagonia  Mine,  which  is  about  SO  miles  south  of  Tuc- 
son.   It  is  estimated  that  the  ore  taken  out  of  the  shaft  of  42  feet  depth, 
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6  by  9  in  size,  will,  taken  as  a  whole,  yield  about  $50,000 ;  or,  ia  other 
words,  that,  tin;  original  prospecting  shaft  on  the  mine  has  in  the  first 
42  feet  given  a  yield  of  over  SI, 000  a  foot. 

The  mine  produces  mainly  a  milling-ore,  hut  the  richest  portions  may 
be  best  reduced  by  smelting.  Many  silver  nuggets  have  been  found, 
which  only  require  the  application  of  heat  to  reduce  them  to  merchant- 
ahle  silver. 

The  Silver  King  has  been  examined  by  experts  from  San  Francisco, 
and  it  is  said  that  a  company  will  soon  be  formed  in  that  city  (where 
the  ore  has  attracted  much  attention)  to  work  it  upon  a  scale  commen- 
surate with  its  size  and  richness.  The  ore  in  sight  warrants  the  imme- 
diate erection  of  extensive  works, 

Numerous  extensions  have  been  taken  up,  and  other  lodes  have  been 
found  ia  the  vicinity:  Of  these,  the  Josephine,  Iron  Horse.  Democrat. 
Fernandez,  Hub,  and  Pike  are  reported  to  give  rich  indications. 

The  Surprise  lode  is  of  the  same  character  as  the  Silver  King.  Mr. 
George  Richmond  writes  that  in  one  day  60  pounds  of  silver  inlets 
were  taken  from  it. 

The  Athens  lode,  discovered  by  Mr.  Dorsey,  is  well  defined  and  trace- 
able a  long  distance,  running  in  a  northeasterly  and  south  westerly  di- 
rirt.ioii  south  of  the  Silver  King. 

Mr.  O.  O.  Brown,  now  one  of  the  owners,  recently  brought  to  Tucson 
80  pounds  of  silver  nuggets  which  he  picked  up  from  the  surface  of  this 
ledge.  The  largest  piece  weighs  34  pounds,  and  is  believed  to  be  worth 
$12  per  pound,  or,  in  other  words,  to  be  nearly  pure  silver.  It  has  been 
sent  to  San  Francisco  for  exhibition. 

Northeast  of  the  Silver  King  about  40  miles,  in  the  Globe  district. 
the  principal  lodes  are  the  Globe,  Rescue.  Eaiubo,  Alice,  Pinal,  Cham- 
pion, and  It.  (.:,  McConnick.  A  number  of  tons  of  silver-ore,  es!  imated 
to  be  worth  is  1,000  to  S1.500  per  ton.  have  been  sent  to  San  Francisco 
from  the  Rescue. 

'' The  lodes,"  says  Governor  Safford,  "are  regular  and  give  promise 
of  permanency." 

South  of  the  Gila  River  about  30  miles,  in  the  Quacharty  district,  the 
QiiaeJjai'ly  and  Sacatou  silver-lodes  have  been  opened.  Shafts  have 
been  sunk  and  large  veins  of  good  ore  found,  incased  in  regular  walis 
The  ore  yields  from  -?50  to  8200  per  ton  in  silver,  and  is  mixed  with  lead 
and  copper.     Many  locations  have  been  made  in  this  district. 

MAEICOPA  COUNTY. 

This  county,  which  lies  between  Pinal  and  Yavapai  Counties,  and  of 
which  the  town  of  Phosnix  is  the  county-scat,  is  one  of  the  best  agri- 
cultural districts  in  Arizona.  The  fertile'valleys  of  the  Gila  and  Salt 
Rivers,  which  form  a  junction  near  to  Phceuix*  are  very  extensive,  and 
the  abundance  of  water  in  said  streams  at  all  seasons  'admits  of  euean 
and  ample  irrigation. 

The  northeastern  part  of  the  Globe  mining-district  (referred  to  under 
the  head  of  Pinal  County)  is  in  this  countv,  and  its  mountains  all  give 
evidence  of  more  or  less  of  mineral  wealth. 

YAVAPAI  COUNTY. 

This  county  includes  an  important  part  of  central  and  all  of  north- 
eastern Arizona.  ,  Prescott,  the  county-seat,  and  for  some  years  the 
capital  of  the  Territory,  is  picturesquely  located  in  the  mountains,  at 
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an  elevation  6,000  feet  above  the  level  »f  the  sea.  It  is  one  of  the  best 
built  and  most  attractive  mining-towns  upon  the  Pacific  slope,  ami  wi!.ii 
its  fine  brick  and  frame  houses  and  stores  it  resembles  a  thrifty  Kew 
England  village  much  more  than  the  average  frontier  settlement.  The 
climate,  which  is  never  oppressive,  ami  the  abundant  supply  of  timber 
and  water,  combine  to  make  this  part  of  Arizona  especially  enticing  to 
miners,  and  the  population  is  almost  entirely  American. 

The  best  placers  were  found  in  this  county  in  1803.  For  several 
years  large  quantities  of  gold  were  taken  from  Lynx  Creek,  the  Big 
Bug,  the  Hassayampa,  and  other  streams ;  and  now,  at  certain  seasons, 
the  w:ishii]gs  arc  found  very  profitable. 

The  county  is  prolific  in  quartz-lodes,  both  of  gold  and  silver,  but, 
unfortunately,  the  mills  first  brought  in  some  ten  years  since,  at  great 
expense  and  great  risk,  owing  to  the  active  hostility  of  the  Indians,  were,  . 
most  of  them,  put  upon  veins,  the  ores  of  which  had  been  tested  only  by 
assay,  and  naturally  many  mistakes  were  made  and  much  time,  labor, 
and  money  were  thrown  away  upon  non-paying  lodes,  of  which  even  the 
riches!  mitiing-distcicls  of  the  Pacific  coast  have  a  large  proportion. 

Since  there  has  been  less  haste  there  has  been  less  waste,  and  most  of 
the  mills  now  running  are  located  upon  good  mines,  and  pay  as  well  as 
can  be  expected  at  the  present  cost  of  working  ores. 

The  Peck  Mine,  located  near  the  Tiger  belt,  and  about  30  miles  east 
of  south  of  Prcscott,  is  the  latest  sensation  in  this  county. 

C.  C.  Bean,  esq.,  of  Prcscott,  thus  describes  the  discovery  of  this  mine 
and  its  character  in  a  letter  dated  July  8, 1875: 

On  the  evening  of  the  lb'th  of  June.  Mr.  E.C.  Peel;  discovered,  on  War  I'.ag.c.  Creek, 
in  the  foot-bills,  at  the  base,  of  Hie  Itiadskaw  Mounts  ins,  line-  large  ledges  or  lodes 
of  qnartzite,  which  carried  mineral,  and  which  had  probably,  been  passed  over  by  a 
thousand  prospectors  before  him,  who  regarded  them  as  of  no  account,  except  so  far 
jift  iron  was  concerned.  In  one  of  ticse  ledges  lit1  found  a  crevice  of  '2  feet  in  width, 
which  disclosed  gray  sulphide  of  silver  and  other  mineral  benea!  ii  [  Ins  cro  aping,  and 
some  of  the  ore  being  brought  to  Prescott,  it  has  been  pronounced  by  ass  ay  ers  and 
competent  judges  to  be  id'  tbe  very  highest  grade  of  silver-nro,  as  good  as  that  taken 
out  of  the  Eberhardt,  at  White  Pine. 

The  mineral  on  tries.-'  ledges  has  tie.n  i  v;i-  ■'■!  for  nearly  -l.'Vi-'r  feet .  ami  [.In:  indications 
are  that  tiie.se  ledges  form  one  large  and  valuable  mini'.— at:  least,  on  the  discovery  and 
first  extension  claims.  1  have  liooti  mi  i.he  ground  and  assisiod  in  clearing  tiie  ioeai.ion 
for  the  dump  and  for  sinking  l.bi-  shaft,  and  botwrcn  two  and  tiiree  UJiu  of  ore  was 
obtained  in  this  111  lie  work,  aud  that  of  the  highest;  grade. 

I  lifted  out  myself  chunks  of  pure  gray  sulphide  of  filver  that  would  weigh  iioin 
four  to  ten  pound's,  and  ibat  would  yield  at  least.  H-i  per  cent,  of  silver. 

Col.  A.  Y.  Kautz,  commanding  the  military  department  of  Arizona, 
adds  this  testimony,  in  a  letter  dated  at  Prescott,  July  14,  1875 : 

The  lode  is  on  the  summit  of  a  spur  of  the  Bradshaw  Mountains,  running  nor!  !i  of 
cast.  There  arc  three  missive  ledges  of  purplish  ouart/.  parallel,  and  projecting  above 
I  he  sin  face,  often  :1Q  feet  high.  Tlic  distance  between  these  ledges  is  about  ~fi  or  111) 
feet.  On  the  south  side  of  the  south  ledge,  on  [.he  hanging- wall,  is  the  point  of  discov- 
ery, where  the  discoverers  arc  now  working  and  taking  out  tlio  wonderfully  rich  ore 
from  a  pay-streak  about  2  feet.  wide.  We  found  several  tons  of  this  ore  already  on  the 
dump-pile,  and  no  signs  of  running  out.  Of  course-  it  is  impossible  without  work  for 
any  ono  t.o  tell  how  long  it.  wili  pay.  or  how  much  of  this  very  rich  ore  exists.  The 
parlies  at.  work  were  apprehensive  of  its  beiiigtoo  rich  l.i  last.  They  stated,  however, 
that  the  same  cbsraciorof  ore  had  been  traced  at  opposite  sides  of  the  mountain  on 
the  same  side  of  the  ledge.  Wlnie  the  very  rich  ore  may  ho  limited,  I  bavo  every  evi- 
dence that.  Ihis  discovery  will  lead  to  the  development  of  extensive  and  valuable  sil- 
ver-lodes. In  all  my  experience  I  have  never  been  in  a  region  where  the  lodges  are  so 
well  defined  and  so  extensive.  From  . I. lie,  point  where  we  struck  it  to  tlio  Peck  lode, 
tin-  ira.il  from  Black  Canon  passes  over  one  ledge  after  another,  the  course  and  width 
of  which  can  bo  traced  from  one  mountain  to  another  as  far  as  the  eye  can  reach. 
These  ledges  start  within  15J  of  a  vertical  position,  and  dip  to  the  north. 

We  examined  another  discover/  of  vbe  purt  ies  intere-ied  in  the  I 'eel:  lode,  called  the 
William  Wallace,  ami  found  i;  t.o' tie  about  Id!)  feet  wide,  for  which  it  is  claimed  that 
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if  pays  not.  loss  tli.it!  >\C,  to  {lis:  ton  wherever  it.  has  been  tested.  T'ue  apiea ranee  of 
tile  lode  is  on  the  surface  that  of  iron,  and  there,  are  veins  of  native  silver  iiim.nL  in 
it.  These  discoveries  :m  difficult  of  access,  and  it  will  be  necessary  to  pack  tint  the 
ore  on  mule*  milii  road.,  arc  made,  alitii  will  be  expensive.  Thoro  13  not  niucli  wood 
or  water  in  tbe  nciiihhorhuod.  alihon-ii  ;  ho;e  is  a  line  supplv  for  the  use  of  animals 
and  workmen  at  the  Peck  Mine. 

Col.  H.  A.  Bigelow,  of  Prescott,  a  noted  pioneer  in  Arizona,  who 
lately  visited  the  mine,  writes  of  it  as  follows : 

Tho  shaft  011  *he  Peck  Mine  lias  developed  magnificently.  Those  who  have  seen  the 
uiinci  will  understand  its  situation  when  1  say  thar  tbo  shaft  whs  started  on  ihe  cast 
i-idc  of  the  mine,  in  the  open  cut  on  top  of  the  hill,  where  the  ore  sent  to  Prescott 
has  been  taken  o;it.  It-  was  sunk  at  the  back  end  of  tbo  cut,  which  was  about  'M  feet 
deep,  and  is  now  down  L.1'3  feet,  and  the  bottom  has  reached  a.  iino  bodv  of  ore  2  leer 
Ihick,  and  1aey  have  hcun  taking  mil.  rich  rock  all  tin:  week,  ft  is  the  largest  and 
best  deposit  of  ore  yet  found  0:1  this  wonderiiil  ir.ine,  and  Mr.  )  initio  says  (and.  his 
varied  experience  gives  weight  to  his  opinion)  thai  it  is  (lie  richest  average  ore  he 
ever  saw  taken  out.  of  the  ground.  Tho  runnel  is  to  cut  the  veins  at  ;i;:hi  angles:  i.s 
in  some  -J.'i  feet,  and  :a  very  hard,  blue  slate.  Anoioer  tunnel  on  tho  north  side  of  the 
bill,  being  run  in  011  the  Peek  vein,  ia  in  70  feet. 

Ten  tons  of  ore  selected  from  the  first  taken  from  this  mine  were  sold 
in  Prescott  for  $13,000,  which  the  owners  considered  much  below  its 
real  value. 

The  Silver  Prince  is  but  half  a  mile  southeast  from  the  Peck,  anil  in 
the  same  belt.  Several  tons  of  ore  that  assays  up  among  the  thousands 
have  been  taken  out  and  shipped  ;  and  at  seven  different  openings  on 
the  surface,  1,200  feet  apart,  there  is  a  show  of  uniformly  rich  ore.  The 
Silver  Prince  (singular  number)  really  consists  of  two  parallel  veins 
11:0  feet  <i|iin-t,  both  of  which  show  rich  ore  where  opened. 

Colonel  Bigelow,  before  referred  to,  says  of  this  mine : 

At  tbe  Silver  Prince  :ho  principal  work  goim;  on  is  the  sinking  of  a  shaft,  which  is 
now  about  SO  feet  deep.  It  ia  on  what  they  call  the  little  led;-..-,  and  follows  the  vein 
down,  taking  out  all  between  tho  walls,  which  are  from  4  to  c-  feel,  apart,  and  as 
amooth  as  a  bar  of  soap.  At  the  top  of  the  shaft  very  rieh  ehloride  was  found,  but  as 
they  went  down  the  pay-Streaks  widened  from  a  few  inches  to  more  than  a  foot,  the 
ore  ehangingto  line  milling-ore,  good  enough,  hut  not  sufficiently  rich  to  hear  trans- 
portation at  present  rates. 

•  *  -  The  present  eost.  of  getting  ore  to  Pan  Francisco  is  a  great  drawback, 
and  even  the  expense  of  packing  it  to  I'roseou— >'.U  per  ton— is' such  that  it  is 
impossible  to  do  an;  iliing  with  any  bin  lirsl-ebiss  ore.  say  that  whie.li  will  assay  from 
■Hind  per  ton  ami  upward  ;  the  rest,  most  he  worked  murer  the  mines  or  lib  on  the 
dumps  until  a  day  of  cheaper  transportation  arrives. 

The  Wallace  and  the  Sulphide,  on  the  same  belt,  10  miles  east  of  the 
Peek,  are  two  mammoth  lodes  running  parallel  with  each  other,  and 
about  400  feet  apart.  The  croppings  stand  up  like  immense  towers,  and 
are  visible  for  miles. 

The  Antelope  lode  is  in  the  same  vicinity,  and  about  4  miles  from  Big 
Bug  Creek.    About  2  miles  of  this  ledge  has  been  located. 

The  Occident,  Black  Warrior,  Oriental,  Old  Dominiou,  Evening  Star, 
Del  Pasco,  Antelope,  and  Wild  Pigeon  are  all  promising  lodes  located 
not  far  from  the  Peck  and  Silver  Prince. 

The  War  Eagle  lode  has  been  worked  for  more  than  a  year,  and  has 
paid  handsomely  by  the  arrastra  process.  The  ore  yields  on  an  average 
&70  to  the  ton,  and  there  is  much  free  gold. 

The  Senator  Mine  is  situated  in  the  Rassayampa  district,  about  one 
mile  from  the  creek  of  that  name,  and  distant  some-  1U  miles  from  Pres- 
cott. The  lead  runs  along  with  the  hill  on  the  backbone  of  the  mount- 
ain, and  is  traceable  for  about  two  miles.  It  is  gold-bearing,  well  defined, 
and  has  every  appearance  of  a  true  fissure-vein.  The  deepest  shaft  is 
100  feet,  and  there  is  an  eastward  drift  80  feet,  and  at  the  end  of  that 
lead  a  body  of  ore  7  feet  wide,  and  about  the  same  distance  west  another 
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body  5  feet  wide.  The  late  workings  of  the  ore  average  about  $30  pur 
ton,  being  about  50  per  cent,  of  the  contents  of  the  rock.  At  a  depth 
of  25  feet  sulphurets  were  struck,  but  are  worked  by  the  free-gold  pro- 
cess. 

The  Senator  10-stamp  mill  is  situated  on  the  Uassayatnpa  Creek,  and 
is  run  by  steam,  the  ore  from  the  mine  being  hauled  by  teams  over  a 
good  road  built  by  private  enterprise. 

Already  about  3,000  tons  have  been  worked  at  the  mill.  About  one- 
half  of  the  ore  going  through  the  mill  is  saved  by  means  of  riffle-sluices, 
with  a  view  of  reworking  it  at  some  future  time. 

The  ores  of  the  General  Crook  and  the  Empire  Gold-Mines  are  worked 
by  a  5-stamp  mill,  and  yield  a  good  return. 

The  Accidental  Mine,  upon  Lynx  Creek,  from  which  very  rich  and 
beautiful  specimens  of  gold  quartz  have  beeu  taken  for  years  past,  is 
now  steadily  worked.  The  vein  has  an  average  width  of  2  feet,  and  is 
extensively  tunneled  and  shafted.  Over  a  thousand  tons  of  ore  have 
been  crushed  by  arrastras  run  by  steam,  giving  a  yield  of  $25  to  $75 
per  ton. 

Of  late  discoveries  in  the  Big  Bug  district,  C.  E.  Hitchcock,  esq.,  (long 
identified  with  the  district,)  wrote  at  length  ia  a  letter  in  October,  1875, 
from  which  the  following  is  au  extract* 

Tbe  first  recent  silver  discovery  was  made  only  a  few  months  since  in  Big  Bngmining- 
district.  about  15  miles  southeast  of  I'reseolt,  where  rich  silver-ores  bad  been  previously 
known  k>  evisf.     This  tirsi  discovery  was,  singularly  enough,  named  The  Silver  Belt. 

Subsequent  discoveries  have  proved  this  mine  to  ho  on  a  silver  belt  2  miles  wide 
jiml  about  20  miles  long,  this  mine  being  on  the  northeastern  end  of  a  belt  which  Com- 
mences at  the  Agua  Fria  Valley,  running  southwest  through  the  mountains  on  the  head- 
waters nt'  the  Big  Bug,  Lynx,  Turkey,  and  Hassayampa  Creeks  to  Walnut  Grove,  a 
distance  of  about  25  miles. 

The  Silver  Belt  Mine  is  located  about  half-way  between  Agua  Fria  Valley  and  the 
F!i?  Bug  Mill,  15  miles  southeast  of  Prescott.  On  it  a  shaft  has  been  sunk  to  the  depth 
oi'V".  feet,  showing  a  continuous  vein  wiili  wo  11 -defined  wall-rock,  and,  what  is  con- 
sidered evidence  i'l'  true  Insure-veins,  n  continuous  gouge  of  talc.  About  10  tons  of 
lirst-class  oio,  assaying  $000  per  ton,  has  been  shipped  to  San  Francisco,  and  there  ia 
now  on  the  dump  from  -10  to  50  tons  of  ore-  that  assays  from  §150  to  §IS00  per  ton. 

Several  extensions  have  been  .located  on  the  vein,  and  parallel  with  it  are  several 
veins  located  which  show  ore;-  that  assay  from  jfloO  l.o  §1)00  per  ton. 

Thu  (iopher  Mine,  s:,t natt-d  alma:  •>  miles  southwest  of  the  Silver  Bolt,  was  diseov 
ered  tbe  latter  part  of  May,  A  shaft  <i0  feet  deep  shows  a  continuous  vein  of  ore  that 
assays  from  $50  to  8450  per  ton. 

Several  other  veins  have  been  discovered  at  various  points  from  3  to  10  miles  south- 
west that  show  on  the-  surface  ores  that  assay  from  §30  to  $100  per  ton.  Anion;;  these 
recent,  discoveries  are  several  galena- veins  .tVoni  1  to  2  feel,  wide,  the  ores  from  which 
give  assavs  from  ?25  to  s,«l  per  ion.  One  of  these-  veins,  situated  about  4  miles  south- 
east of  the,  15:g  Bus  Mill,  eroos  out  about  a  foot  high  for  a  distance  of  several  hundred 
feet,  (.he  vein  of  solid  galena  actually  forming  a  dam  to  the  water  in  a  rsivino  which 
it  ciosses.     A  blind  prospeclor  would  have  tumbled  over  such  a  vein. 

Of  the  Silver  Belt,  T.  J.  Butler,  esq.,  editor  of  the  Arizona  Miaer, 
(Prescott,)  writes: 


The  quality  of  the  ore  is  110  longer  a  miest-ion,  anil  wo  tni.si  :u;  ;Li.'r  o-'Volopniont 
may  prove  the  quantity  to  bo  equal!  v  sat.isfaetorv.  They  have  out  about-  50  tons  of 
or<\  procured  in  sinking  a  shai'i  70  1'eot-  1:1:1  the  l«!ge.  1  his  .ire  vanes  more  in  richness 
than  in  the  character  of  (he  nielal  is  carries,  and  Mr.  George  Ilogle,  a  practical  assayer 
and  mincralogbt.  "who  has  charge  .if  il:e  w  oil:,  as  well  as  Mr.  Brown,  an  old  silver- 
smeltor,  confidently  believe  that  tic-re  is  nothing  in  its  ehemieai  comb  bat  ion  to  prevent 
its  being  smelted  without  difficulty.  The  ores,  solar  as  can  be  judged  without  analysis, 
are  sulphurets  of  silver  in  combination  with  galena  ami  a  I  race  of  antimony.  Yet 
there  are  seams  all  through  the  rock,  and  little  pockets  tilled  wiiii  whar  appears  to  be 
chloride  of  lead,  but  upon  collecting  and  washing  it  is  found  to  contain  considerable 
quantities  of  metallic  silver.  A  small  furnace  with  a  fan-blow,::-.  to  be  run  by  horse- 
power, is  erected  and  lined  with  a  lire-clay  found  in  the  mine  and  nil  veil  with  nua.rU- 
taiJings. 
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Of  the  Isabella,  in  the  same  district,  he  says : 

Thin  Lis  not  a.  liir^n  lode,  nor  extraordinarily  rich,  bur  is  admiralty  sirr.atud  for  beit,;; 
worked  cheaply,  and  is  wcil  opened  on  iho  outface  for  nearly  a  bundled  feet  in  all,  bt- 
oides  having  ::  shaft,  down  -i:>  lie!  in  one  place,  at  the  Iwlimu  of  which  the  vein  is 
about  a  feet  wide.  A  ditch  has  been  brought  i Mo  the  lode  and  .several  tons  of  ]jav- 
()■■(■  (froiiTiil,  sluiced  our,  and  piled  up  ready  lo  ho  soul  down  on  a  tram- way  1.0  the  creel.-, 

where  tin!  batt'-.'y  fv tl'.e   J_'r i .u.    llii^  Mill  \v L il  ho  sot.  up,  and  run    by  water  Irani  the 

ditch  lo  crush  it.  Mr.  ii  iTehcocb-  in  ionised  us  :  hai  in  sluicing  out.  the  ore  tiuw  on  hand 
they  Huvcd  from  Jl*J  to  fclrt  per  day,  in  free  gold,  to  the  hand,  which  is  sittucient,  evi- 
dence ol'  [.ho  value  oi'llio  veiu-niattor,  aside  iwn  what  may  he  in  Hie  ruck  itself.  The 
Isabella  nms  parallel  with  the-  F.i^eni::.  and  dins  into  the  moiiuiain  Inward  the  other  : 
is  of  the  sumo  character  of  ore  ;  and,  as  the  IslsiLtenia  is  a  poipendieiila.r  led;;e.  it  is  be- 
lieved thai  ill.  a  depth  of  so  Vera!  hundred  feet  i  hey  conns  :  outlier  and  form 'one  led::e  : 
or,  in  other  words,  i.hat  tlus  "fun-enia  is  the  ledums  .w.d  ilic  Isabella  a-  spur.  They  have 
crushed  some  seven  or  eight  thousand  tuns  from  the-  JLiiironia,  with  jroixl  results.'  but  it 
is  quite  inaccessible  on  iicchiiiI  of  its  aresit  elevation,  and  il  it.  can  be-  reached  through 
the  Isabel. a.  it  would  greatly  facilitate  its  working   and  render  it  iiiueii  more  proLila- 

The  Sexton  Mine,  in  the  Wearer  district,  sooth  of  Prescott  about  50 
miles,  is  in  the  famous  Antelope  Hill,  from  the  top  of  which  the  largest 
gold  imggets  jet  found  in  the  Territory  were  taken  in  lSOa  and  1864. 

The  vein  runs  northeast  and  southwest.  It  has  beeu  prospected  by 
six  or  eight  shafts,  running  down  small  distances,  and  by  a  tunnel 
driven  into  the  hill  100  feet  from  the  surface.  The  first  vein  cut  by 
tunnel  is  10  feet  9  inches  in  width.  The  companion  vein  has  not 
been  cut  by  tunnel,  but  appears  much  larger  on  the  surface.  The  vein 
increases  in  size  as  it  penetrates  the  ground.  Both  veins,  on  the  sur- 
face, have  an  apparent  width  of  30  feet.  This  is  owing  to  the  disin- 
tegration of  the  i.|iiartz  and  the  confusion  with  which  it  is  piled  up  on 
the  surface.  Xho  veins  fire  true  fissure-veins,  cutting  the  strata  at  right 
angles,  and  situated,  at  the  junction  of  the  primitive  and  secondary 
formation,  in  metamorphosed  azoic  rocks,  ou  the  foot-hills  of  a  large 
granite  mountain  on  the  north  and  talcose  clay-slates  south  and  east. 
The  wails  are  talcose  slate,  the  same  as  in  the  Vulture  -Mine,  The  ore, 
from  its  disintegrated  character,  is  easily  crushed,  and  10  stamps  would 
reduce  15  tons  in  one  day  of  24  hours.  The  gold  is  free,  and  without 
the  presence  of  any  minerals  that  would  prevent  amalgamation. 
Much  "specimen"  rock  has  been  found.  The  surface  of  the  mine 
is  covered  with  immense  croppings,  the  result  of  the  disintegration 
of  centuries,  and  plainly  distinguishable  at  a  long  distance. 

Fiftv  t"if  i.i i  mi'  t  iki-n  ti"in  ■  r«'|iciii.'-.  iinIk.  annual.  Iv,  ,iud  |.f,.l,vi( 
in  the  Vulture  Mill,  (at  Wickenburgh,)  gave  a  return  of  $15  per  ton.  Ore 
since  crushed  in  arrastras  has  yielded  $37  per  ton.  Three  tons  of  ore 
from  one  of  the  spurs  produced  $573  in  gold. 

Mr.  Stanton,  one  of  the  owners,  writes: 

The  ore  in  the  tunnel  gets  better  in  depth,  and,  in  my  opinion,  as  soon  as  we  get 
below  where  the  immense  body  of  spurn,  wliieii  shoot  out  in  all  direct  inns,  connect 
with  ilio  main  vein,  ii  will  get  much  richer.  There  arc  over  two  hundred  of  these 
spurs,  running  out  in  all  conceivable,  directions  from  the  mother  vein,  all  of  which  are 
rii  ij  in  go  id,  and  vary  from  Ii  to  18  inches,  in  thickness.  Soma  of  them  run  a  distant:*) 
of  one  mile  from  the  mother  vein,  others  -lull  yards,  and  some  not  over  -'50  feet.  Gen- 
erally they  give  out  at  a  distance  of  1'2  to  25  feci,  but  some  <;o  down  to  a  dentli  of  70 
feet.  The  Marcus  main  shaft  is  down  to  a-  depth  of  Mice;,  and  is  twice  richer  than  on 
'lie  smiaee.  The  sulpbnrets  yielded  $600  per  ton.  These  are  all  spars  of  the  Great 
Sexton.  They  have  no  walls,  and  run  straight  down  without  any  pitch.  The  Marcus 
spur  ean  1"!  plainiy  traced  to  where  it  intersects  the  trcxfoti  at  the  tunnel.  All  theeo 
spurs  impoverish  the  main  lode  ou  the  surface. 

Tho  great  body  of  ore  in  this  mine,  (even  should  it  not  average  over 

$20  to  $30  per  ton.)  and  its  location  upon  the  highway  from  Wickenburgh 
to  Preseott,  make  it  a  very  desirable  property,  and  a  movement  is  on 
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foot  to  organize  a  company  in  JJew  York  for  its  development  upon  an 
extensive  scale.  It  promises  to  be  a  worthy  rival  of  the  great  Vulture 
Mine,  from  which  it  is  not  over  40  miles  distant,  and  which  it  closely 
resembles  in  many  particulars. 

During  the  year  quite  rich  placers  have  been  discovered  in  :  tie  SanPi 
Marin  dUtrici,  about  80  miles  southwest  of  Prescott.  The  gold  is 
coarse,  but  of  good  quality,  and  a  considerable  quantity  has  been  taken 
out.  The  lack  of  water  is  a  drawback,  and  Americans  are  not  usually 
expert  in  the  Mexican  process  of  "dry  washing."  The  largest  nugget 
yet  found  in  these  placers  is  valued  at  between  $50  and  $60. 

The  Arizona  Miner  has  the  following  concerning  a  discovery  of  cinna- 
bar: 

Kvervlji.il y  about  town  will  recollect  that  thrive  or  f.;ur  weeks  ago  there,  was  a  little 
Mir  oiiacroiinl -of  s.-isii"  f.inr.jMar-dro  that  was  biuf.-Mt  in  by  snmo  nnis;iertors.  JNu- 
mevons  irsi-  were  made  and  quicksilver  f on  ml  in  all  the  rock.  John  Maleonib  and 
j„e  Sl.ineai-iived  in  iuv.ii  'J-nusdav.  having  Muen  out-  I"  make  loealions.  Taey  biuufjhi. 
in  about:'"  nonnd.s  (if  ore.  The  lode  is  situate!  on  i.be  \  crdc  Riyw.  which  ciiumjs  ii. 
•..■veral  u-.ilf-M  U'luw  *.!i;i\v  Fi-alf,  and  shows  for  a  loEg  distance  on  Moth  sidci  or  !'.'■ 
si  ream  Malcomh  and  Stone  report  that  tilers  ;i;v.  large.  Mules  along  tin:  vein,  excavated 
evidently  by  Indians,  who  used  the  ore.  for  paint,  The  im  is  identical  in  appearand 
with  i.lic.5  pieees  which  have  been  found  in  the  old  Indian  camps  for  years  past  in 
laviijiai  County. 

MOHAVE   COUNTY. 

This  county  embraces  the  northwestern  part  of  the  Territory.  Many 
mineral-bearing  lodes  have  been  found  within  its  boundaries,  and  some 
near  to  the  Colorado  Eiver  have  been  favorably  known  for  a  number  of 
years  past.  The  principal  mineral  belt  developed  to  this  time  extends 
from  the  southern  line  of  the  county  north  about  100  miles,  and  runs 
parallel  with  the  Colorado  Eiver,  and  about  30  miles  east  of  the  same. 

McCrackin  district— Perhaps  the  most  noted  lode  in  the  county  is  the 
McOrackin.  named  after  the  discoverer,  a  pioneer  in  Arizona.  It  was 
found  in  August,  1K71,  and  lias  been  quite  extensively  developed.  The 
lode  is  well  incased  in  walls,  and  is  from  15  to  39  feet  in  thickness,  and 
has  every  appearance  of  a  true  fissure-vein.  The  larger  part  of  the  ore 
taken  out  is  base,  confining  lead  and  copper,  but  yielding  an  average 
of  about  675  per  ton  in  silver.  A  San  Francisco  company  is  negotiating 
for  the  purchase  of  this  valuable  property. 

One  who  visited  the  mine  in  June  last  writes : 

At  present  the  McCrackin  Mine  is  working;  some  thirl y  or  forty  men,  which  number 
will  be  increnfod  as  Hum  as  tools  and  othrr  facilities  waieM  an:-  rv.;ii!*itn  arrive.  1 
was  at  the  mice  a  few  days  ago.  and  was  .f  i-a  in  limo  to  see  a  now  strike  of  some  ot  the 
richest  ore  ever  taken  out  of  tho  mine.  '1  his  la-.-  body  ot  :u:h  ore  was  si  nic.  on  the 
claim  ki.uwn  as  tin:  Senator,  and  was  the.  richest  .1  ever  saw.  It.  was  about  five  feet 
wide  and  looked  more  like  a  mass  of  chloride  of  silver  than  common  ore. 

The  McCrackin  bed  of  mineral  has  been  traced  for  several  miles,  and 
many  locations  have  been  made  upon  it  which  seem  to  be  nearly  as  rich 
as  the  liscovery  claim. 

The' Greenwood  Mine  is  one  of  the  largest  gold-mines  in  Mohave 
County.  There  are  1,000  tons  of  fine  milling-ore  out  on  the  different 
dumps  at  this  mine,  and  many  thousand  more  in  sight.  The  owners  of 
this  valuable  property  intend  adding  several  more  stamps  to  their  mill, 
and  are  thinking  of  purchasing  another  mill  of  twenty  stamps. 

'''wenty  miles  north  of  the  McCrackin  district  is  the  Cedar  district,  in 
winch  the  Hope  and  Hibernia  lodes  assay  from  $100  to  $1,000  per  ton. 

In  the  Wallapai  Mountains,  30  miles  north  of  the  Cedar  district,  a 
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shaft  has  been  sunk  to  the  depth  of  100  feet  upon  the  Dean  lode.  It 
shows  a  vein  about  8  feet  wide,  with  regular  walls,  and  containing  sil- 
ver-ore of  a  high  grade. 

The  Cupel  aud  Tiger  Mine  is  considered  one  of  the  most  promising 
mines  in  Wallapai  district. 

The  Oro  Plata  Mine  is  looking  remarkably  well.  There  are  already 
50  tons  of  ore  on  the  dumps,  that  will  work  from  glOO  to  $300  per  ton, 
principally  gold.  This  mine  has  been  extensively  worked,  and  there 
are  now  many  tons  of  ore  in  sight,  which  the  owners  expect  to  have 
worked  in  the  new  mill  at  Mineral  Park. 

Mr.  Thomas  Christie  has  shipped  nine  tons  of  ore  from  his  mine,  the 
Metallic  Accident,  near  Mineral  Park,  and  he  confidently  e\pects  in  "vl 
from  $1,200  to  $1,500  per  ton  for  it  in  San  Francisco. 

Cerbat  range.— North  of  the  Wallapai  Mountains,  in  the  Cerbat  range, 
hundreds  of  locations  have  been  made,  nearly  all  of  which  show  rich  sil- 
ver-ores. Some  promising  gold-lodes  have  also  been  found.  A  consid^ 
able  amount  of  ore  has  been  shipped  to  San  Francisco,  and  profitably 
sold. 

The  mining-towns  of  Cerbat  and  Mineral  Park  are  located  in  these 
mountains;  the  former  is  the  county-seat.  Several  mills  and  furnaces 
have  lately  been  erected,  but  the  writer  has  not  been  able  to  secure  any 
report  of  the  amount  of  ore  reduced. 

The  most  important  lodes  in  this  district  are  the  Keystone,  Lone  Star, 
Shoulder,  Empire,  Little  Grant,  and  Sixty-three.  A  fine  body  of  ore  is 
exposed  to  view  in  all  the  drifts  and  shafts  upon  the  last-named  lode. 
One  of  the  shafts  is  down  to  a  depth  of  more  than  200  feet,  the  vein 
widening  and  improving. 

The  Mocking  Bird  Mine  is  situated  about  two  miles  east  of  Cerbat. 
At  the  bottom  of  the  shaft,  now  over  100  feet  deep,  there  is  a  fine  body 
of  ore.  Two  tunnels  are  connected  with  the  shaft  at  a  depth  of  50  feet. 
From  one  of  these  a  quantity  of  rich  ore  has  been  taken  out. 

Peacock  range.— Twenty- five  miles  east  of  Mineral  Park  is  the  Pea- 
cock range  of  mountains,  and  at  the  north  end  of  the  range  is  located 
the  Hackberry  Mine.  The  mine  is  situated  on  the  northeast  slope  of 
the  mountain,  about  1,400  feet  above  the  valley.  The  rich  vein  of  silver 
ore  is  from  10  to  .1.8  inches  thick,  and  will  average  one  foot  in  thickness, 
The  ore-vein  lies  upon  its  parent  ledge  and  cleaves  off  free  from  it,  so 
much  so  that  it  seems  almost  independent  of  the  6  to  8  feet  of  brown 
quartz  that  forms  its  foot-wall.  The  hanging-wall  is  a  soft  porphvi-v. 
with  a  thick  stratum  of  white  clay  separating  it  from  the  vein.  The 
vein  has  been  opened  by  six  shafts  within  a  distance  of  700  feet.  The 
deepest  shaft,  at  about.  ;",0  fe.er.  (water -level.)  developed  a  baser  ore,  and 
at.  V>2  feet  the  ve.iti  is  solid  and  11  inches  thick,  and  the  ore  averages 
«;U0  per  ton.  From  50  feet  down  the  ore  will  have  to  be  roasted  :  above 
that  it  is  free,  and  will  work  up  to  80  per  cent,  with  the  ordinary  treat 
ment  of  salt  and  sulphate  of  copper. 

Hon.  A.  B.  Davis  and  W.  B.  Eidenour,  esq.,  the  discoverers,  have  put 
a  5-stamp  mill  on  the  Hackberry  Mine,  and  have  everv  reason  to  iclicve 
that  it  will  pay  well. 

The  facilities  for  mining  are  as  good  in  this  district  as  anywhere  in 
Arizona.  Water  is  abundant,  and  wood  can  be  furnished  at  low  cost, 
as  there  is  much  of  it  close  at  hand. 

East  of  the  Peacock  range  exploration  has  been  extended  into  a  lately 
unknown  region,  and  a  hnely-timbered  and  well-watered  country  has 
been  found,  abounding  iu  game  and  bearing  a  rich  profusion  of  g 
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YUMA    COUNTY. 

The  principal  mines  in  Yuma  County,  which  comprises  tie  south- 
western part  of  the  Territory,  are  those  of  the  Castle  .Dome  distrwf, 
upon  the  Colorado  River,  They  have  so  often  been  referred  to  in  these 
reports  that  it  will  now  suffice  to  say  that  recent  work  upon  them  has 
abundantly  confirmed  their  permanency  and  value.  Much  ore  has  been 
shipped  to  San  Francisco,  where  it  has  an  established'  reputation,  and 
finds  a.  ready  market. 

W.  J.  Berry,  esq.,  the  editor  of  the  Arizona  Sentinel,  published  at 
Yuma,  the  county-town,  recently  said  of  these  miues,  with  which  he  is 
personally  familiar : 

The  v.h<d,>  district  is  almost  one  solid  mass  of  niH.'il.  Thousands  of  Ion.  of  itrgrnrif- 
erons  galena  have  been  shinned  to  San  Francisco  lot  reduction,  ami,  after  pavinir  all 
expenses,  Luc  \ielded  a  handsome  return  l.o  I liv-  mirier.  Mr,  Miller's  furnace  is  in  op- 
eration, ami  li.'is  turned  oi:t.  a  vast  amount  of  rich  bullion,  but  it  will  require  a  hun- 
dred ("nvnaces  in  snn:lt  ilm  otc  that  can  readily  lie  taken  from  these  mines,  and  that 
for  an  indefinite  time.  Aud  then  this  district  lias  facilil  ios  unsurpassed  for  the  min- 
ing and  reduction  of  ores.  Wood,  water,  and  grass  are.  abundant,  and  of  the  best. 
Lime  and  iron  and  lire-day  are  also  here  in  abundance,  and  a  large  navigable  river 
runs  almost  at  the  base  of  the  mines. 

Captain  Nagle,  an  owner  in  the  Castle  Dome  mines,  has  lately  erected 
at  Yuma  works  for  the  reduction  of  argentiferous  galena  and  all  smelt- 
jng-ores,  which  are  likely  to  greatly  facilitate  mining  operations  in 
Yuma  County. 

He  considers  the  location  a  fortunate  one,  because  it  is  at  a  junction 
where  the  ores  from  Castle  Dome,  in  which  galena  largely  predominates, 
can  meet  those  from  Southwestern  Arizona  near  the  Sonora  line,  which 
are  rich  in  silver,  without  carrying  enough  galena  to  form  a  flux,  and 
that  by  combining  the  two  the  advantageous  reduction  of  both  can  be 
made. 

Placers. — New  placers  have  been  discovered  near  Ebrcnberg,  in  this 
county.  Rich  gold-dust  is  found  throughout  an  area  about  40  miles  in 
length  and  15  in  width.  Nuggets  worth  from  $2  to  $10  have  been  taken 
out.    There  is  little  if  any  water,  and  the  dry-washing  process  is  used. 

Mexicans  continue  to  bring  in  gold  from  the  vicinity  of  Gila  City,  20 
miles  from  Yuma,  where  placers  have  been  worked  for  many  years. 

THE  BULLION  PRODUCT. 

Mr.  Valentine,  the  efficient  superintendent  of  Wells,  Fargo  &  Co.'s 
express  business,  published  December  30, 1875,  his  annual  statement  of 
the  product  of  precious  metals  on  the  Pacific  coast,  including  British 
Columbia  and  the  west  coast  of  Mexico,  but  excluding  New  Mexico.    In 

his  accompanying  remarks  he  said : 

Prof.  R.  W.  Raymond  eredits  New  Mexico  (omitted  in  our  statement)  and  Arizona 
combined  with  $987,000,  which  is  a  libera]  allowance.  We  have  been  unable  to  ob- 
tain any  data  that  justify  a  showing  so  favorable. 

This  criticism  requires  me  to  state  that  my  figures,  referred  to  by  Mr. 
Valentine,  were  given  for  New  Mexico  and  Arizona  separately,  and  not 
"combined;"  that  they  were  for  1874,  not  1875;  that  the  $500,000 
credited  for  1874  to  New  Mexico  was  complained  of  by  the  citizens 
generally  as  too  low  an  estimate;  that  the  $487,000  credited  in  the 
same  year  to  Arizona  was  based  largely  on  detailed  reports,  which  are 
printed  in  my  volume ;  that  at  the  time  Mr.  Valentine  compared  my 
returns  with  his  own,  I  had  published  no  returns  for  the  period  he  was 
considering ;  and  that  the  governor  of  Arizona  reported  the  product  of 
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that  Territory  for  the  fiscal  year,  in  an  official  communication  to  the 
Director  of  the  Mint,  as  $1,000,000. 

Mr.  Valentine's  estimate  of  the  product  of  Arizona  for  1875  is  as  fol- 
lows: 

Gold  dust  and  bullion  by  express 923, 500 

Ores  and  base  bullion  by  freight  * 85, 593 

109, 093 
Tliat  this  is  ridiculously  low,  no  one  who  knows  how  many  men  are 

mining  in  Arizona  can  for  a  moment  doubt. 
John  Wassou,  esq,,  surveyor-general  of  Arizona,  and  editor  of  the 

Arizona  Citizen,  having  been  requested  to  furnish  an  estimate,  of  the 

gold  and  silver  product  of  the  Territory  for  1S75,  made  the  following 

response : 

1.  Tlir.lv  are  no  ovprrss-oiYi.'i'S  in  A  r!  7011:1  tliTonqN  "'hi  oil  pull  ;rifi  siivcr  hit.  si  lipped, 
and  hence  110  means  of  pror-nnto-  reliable  figure*  as  to  the  amount. 

'■!.  Nearly  every  mil  uoine;  mn.il  c;irri.n  :» 1 1 !  1 1  -bullion  by  tbe  pound.  TI10  Ic.tfer-post- 
s.ge  per  pound  is  only  [if!  cents,  and  t  h t  >i  sii.il  is  regarded  cheaper,  mid  liy  many  sab  r, 
than  imy  oilier  ii.viiiliii.il e  way  of  shipment. 

'.i.  Individuals,  are  constantly  cavrvini;  out  !mp;«  of  i;nld  ;i:nl  Kohl  briefs  and  some 
silver  bricks,  nil  taking  the  utmost  caro,  fur  prudential  reasons,  <o  conceal  from  the 
public:  boi.li  I  ho  f n tit,  ami  amount  thereof. 

4.  Every  steamer f rooi  Yuma  to  ssih  i"t;ii:  Cisco  ca cries  con  si  do  sadly  silver  contained 
in  -dilpments  of  ore. 

5,  The  «or;i-ral  belief  is  that  the  product  of  "old  and  silver  in  Arizona  for  l*7o  was 
fully  SI,ri(ld,C'fi(!  ;  and  [bis  biis  boon  so  often  asserted  by  those  uiosl  oajmblo  of  knowing 
that  any  other  statement  would  be  regarded  as  not  nearly  so  accurate. 

Taking  into  consideration  the  natural  tendency  of  resident  observers 
to  overestimate  the  aggregates  of  an  industry  which  they  know  only  in 
detail,  and  also  the  fact  that  bullion  carried  in  private  hands  may  sub- 
sequently be  consigned  to  some  public  conveyance  and  be  credited  to 
another  source  than  that  of  its  origin,  I  think  it  advisable  to  set  down 
the  product  of  Arizona  at  $750,000  for  the  year  1875;  an  estimate  in 
which  I  regret  that  I  must  differ  widely  with  Mr.  Valentine's  usually 
judicious  figures. 
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CHAPTER    XI. 


A  CENTURY  OF  MINING  AND  METALLURGY  IN  THE  UNITED 
STATES. 
By  B.OS.  Abram  8.  Hewitt." 


Mining  enterprises  were  among  the  motive  powers  to  the  exploration, 
conquest,  and  colonization  of  the  New  World.  The  desire  to  find  a 
shorter  route  to  the  profitable  trade  of  India,  and  the  desire  to  conquer 
new  territory,  wherever  it  might  be  found,  in  the  name  of  some  Catholic 
or  Protestant  sovereign  of  Europe,  were  accompanied,  both  in  North  and 
South  America,  by  eager  hopes  of  the  discovery  of  gold  and  silver. 

The  history  of  the  plunder  of  the  metallic  wealth  and  the  development 
of  the  mineral  resources  of  Mexico  and  South  America  does  not  lie 
within  my  present  purpose.  The  early  enterprises  of  this  kind  in  the 
northern  part  of  the  continent  were  less  successful,  thongh  the  progress 
of  two  hundred  years  has  made  them  more  beneficial,  to  national  pros- 
perity, for  reasons  which  I  shall,  perhaps,  be  able  to  indicate. 

Gold  was  found  in  moderate  quantities  in  use  among  the  Indian  tribes 
of  the  present  Southern  States.  The  Spaniards  under  De  Soto,  follow- 
ing this  clow,  and  led  on  by  stories,  exaggerated  or  misunderstood,  of 
their  Indian  guides,  made  a  wide  superficial  exploration  in  search  of  the 
origin  of  this  treasure.  They  are  supposed  to  have  excavated  many  of 
the  diggings  in  North  and  South  Carolina  and  Georgia  which  are  now 
overgrown  with  forests ;  but  no  rich  deposits  appear  to  have  been  dis- 
covered and  no  permanent  operations  undertaken. 

In  the  great  charter  of  King  James,  by  which,  in  1606,  the  right  to 
explore  and  settle  the  North  American  continent  from  the  thirty-fourth 
to  the  forty-fifth  parallel,  was  granted  to  the  London  and  Plymouth 
Companies,  it  was  provided  that  one-fifth  of  the  gold  and  silver  and  one- 
fifteenth  of  the  copper  which  might  be  discovered  should  belong  to 
the  Crown.  One  of  the  earliest  expeditions  of  Capt.  John  Smith,  in 
Virginia,  was  the  exploration  of  the  Chickahomiuy  Eiver,  in  the  hope 
that  it  might  constitute  a  water-way  to  the  Pacific  Ocean ;  and  one  of 
the  next  events  in  the  history  of  the  same  colony  was  a  mining  excite- 
ment, such  as  would  be  called  in  our  California  tongue  a  "  staiii]»'ilcy' 
caused  by  the  supposed  discovery  of  gold;  in  which,  fortunately.  John 
Smith  did  not  avail  himself  of  his  official  position  to  take  "  stock."  It 
is  a  curious  circumstance  that  gold  really  occurs  in  that  region,  though 
_ ^The  present  chapter  was  prepared  as  an  address  before  i  lie-  American  IiiMtitute  erf 
Mining  Engineers, of  which  body  Mr.  Hewitt  is  the  president,  for  l.-TIJ.  In  crijisidera- 
1km  ol' tsi'i'v  !(.■<■«  wlii'-li  1  was  able  id  rondi'V  in  f  lie  compilation  .itinnk-vials,  ami  [>;li;  ici.i- 
larly  in  the  tabnlnl  inn  of  statistics,  it  was  arranged  that  tlie  address  should  also  he 
fuiiii-ilnd  tn  me  iiH  ;i  contribution  to  the  present  report,  which,  if  it  had  been  printed 
iiiimetli;i1eivat't.T  ils  I  [;iirsmissinn  l.o  Congress,  would  have  ^.pr-ared  at  aluiiii-  iliu  time 
of  the  delivery  of  the  address.  In  consequence  of  the  delay  in  publishing  those  pages, 
Mr.  Hewitt's  address  is  already  widely  known  through 
feel  called  upon,  on  that  account,  to  omit  it  here,  since  it 
and  general  interest, — E.  W.  R. 
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ihe  glittering  dust,  of  which  a  ship-load  was  sent  by  the  deluded  colo- 
nists  to  (lit;  jewelers  of  London,  proved  to  he  but  mica  or  iron-pyrites ; 
and  it  seems  probable  (albeit  this  suggestion  is  not  based  upon  any  ex- 
plicit record  known  to  me)  that  the  presence  of  gold  among  the  Indians, 
and  the  discovery  of  specimens  of  the  quartz  or  slates  of  Virginia  con- 
taining visible  particle-  of  it.  gave  rise  to  the  general  excitment,  under 
the  influence  of  which,  without  further  tests  of  value,  a  large  amount  of 
worthless  material  was  collected,  to  the  neglect  of  necessary  and  profit- 
able industry.  From  this  point  of  view  the  Jamestown  mining  fever 
was  the  prototype  of  many  that  have  since  occurred — all  of  which  mav 
be  summed  up  in  the  general  expression,  that  the  mine  "  did  not  pan  out 
according  to  the  samples." 

A  more  promising  industry  was  inaugurated  at  the  same  time  by  the 
sending  of  a  quantity  of  iron-ore  from  Jamestown  to  England  in  1608. 
This  ore,  smelted  in  England,  yielded  seventeen  tons  of  metal,  probably 
the  first  pig-iron  ever  inaile  from  North  American  ore.  In  1620,  a  hun- 
dred and  fifty  skilled  workmen  were  sent  to  the  colony  to  erect  iron- 
works; and  it  is  said  that  a  fund,  subscribed  for  the  education  of  the 
colonists  and  Indians,  was  invested  in  this  enterprise,  as  a  safe  and  sure 
means  of  increase.  But,  in  1622,  an  Indian  massacre  broke  up  the  enter- 
prise; and  both  the  manufacture  of  iron  and  the  education  of  citizens 
and  Indians  have  been  obliged,  ever  stuce,  to  rely  upon  other  sources  of 
support. 

For  an  interesting  collection  of  facts  relative  to  the  beginnings  of  the 
iron  industry  of  the  American  colonies,'I  refer  you  to  the  toriheomj re- 
work on  that  subject,  by  our  fellow-member,  Mr.  John  B.  Pearse,  to 
whose  courtesy  I  am  indebted  for  the  opportunity  to  consult  the  advance- 
sheets  of  a  portion  of  the  book. 

According  to  the  statement  of  Colonel  Spotswood,  quoted  by  Mr. 
Pearse,  it  appears  that,  previous  to  1724,  neither  New  England,  Penn- 
sylvania, nor  Virginia  possessed  blast- furnaces.  Their  product  of  iron 
was  from  bloomeries  only.  According  to  Professor  Hodge,  quoted  by 
Professor  Whitney,  however,  a  furnace  was  built  at  Pembroke,  Mass., 
in  1702;  and  another  authority  states  that,  iu  1721,  New  England  pos- 
sessed six  furnaces  and  nineteen  forges.  In  1719  was  passed  the  famous 
resolution  of  the  British  House  of  Commons,  "that  the  erection  of  man- 
ufactories in  the  colonies  tended  to  lessen  their  dependency  on  Great 
Britain."'  Only  the  earnest  protest  of  the  colonial  agents  prevented  the 
prohibition  at  that  time  of  the  American  iron  manufacture.  The  next 
thirty  years  witnessed  two  instructive  contests.  The  first  was  that  of 
the  colonial  with  the  domestic  pig-iron  manufacture — a  competiou  in 
which  America  was  favored  by  the  abundance  of  her  vegetable  fuel  (the 
employment  of  mineral  coal  in  iron-making  not  having  yet  found  intro- 
duction) in  comparison  with  the  rupidly-wa'ning  forests  oi"  Great  Britan. 
The  British  manufacture  beiug  protected  by  heavy  duties  on  colonial 
pig-iron,  the  latter  began  to  be  more  and  more  worked  up  into  bar  iron, 
nails,  steel,  &c,  at  home;  and  this  brought  on  a  new  Competition  with 
the  British  manufacturers  of  these  articles.  In  1750,  a  further  legisla- 
tive attempt  to  regulate  this  trade  was  made  by  Parliament,  which  de- 
creed the  admission  of  colonial  pig-iron  duty  free,  hut  prohibited  the 
erection  in  America  of  slitting,  rolling,  or  plating  mills,  or  steel  furnaces, 
ordering  that  all  new  ones  thereafter  built  should  be  suppressed  as 


It  will  be  recollected  that  arbitrary  acts  of  this  kind,  for  the  destruc- 
tion of  our  infant  manufactures,  were  among  the  grievances  cited  in  the 
Declaration  of  Independence.  The  extent  of  the  American  iron  manu- 
facture, dnriug  the  ante- revolutionary  period,  can  he  interred  only  from 
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scanty  records  of  exports.  These,  beginning  in  1717  with  three  tons, 
had  increased  in  1751)  to  about  3,1100  tons;  in  1765,  the  total  is  reported 
;it  4,34L'  tons ;  and  in  177 1  at.  7,525  tons,  the  maximum  annual  export. 
The  outbreak  of  the  war  of  course  put  an  end  to  exportation  and  caused 
a  great  demand  for  war  material,  which  occupied  and  rapidly  extended 
the  means  of  manufacture  possessed  by  the  country.  The  expanded 
iron  industry  suffered  a  severe  collapse  when,  at  the  close  of  the  war, 
not  only  this  demand  ceased,  but  the  re-opened  ports  admitted  large 
quantities  of  foreign  iron — the  successful  employment  of  mineral  coal, 
the  steam-engine,  and  puddling  having  by  that  time  laid  the  foundation 
of  Eoglish  supremacy  in  the  iron  manufacture. 

The  earliest  copper- mining  company  of  which  we  find  any  record — 
according  to  Professor  Whitney,  in  his  excellent  work  on  the  metallic 
wealth  of  the  United  States,  the  earliest  incorporated  mining  company 
of  any  kind— was  chartered  in  1709,  to  work  the  Sinsbury  mines,  at 
Granby,  Oonn.  These  mines  were  abandoned  in  the  middle  of  the 
eighteenth  century,  afterward  bought  by  the  State  of  Connecticut,  and 
used  as  a  prison  for  sixty  years.  Mining  was  resumed  in  them  about 
1830,  and  after  a  few  years  they  were  again  abandoned.  The  ores  were 
mostly  shipped  to  England,  and  seem  to  have  been  lean..  The  deposit  be- 
longs to  the  class  of  irregular  bunches,  nodules,  seams,  or  limited  beds,  in 
the  Jew  lied  Sandstone,  near  itsjunction  with  trap.  This  formation  was 
the  scene  in  New  Jersey,  also,  of  early  mining  activity.  The  Schuyler 
mine,  near  Belleville,  on  the  Passaic,  was  discovered  about  1719,  and 
proved  mure  profitable  to  its  owners  before  the  Revolution  than  it  ever 
has  been  since  that,  time  to  any  of  the  series  of  individuals  and  companies 
that  have  expended  large  sums  in  its  development.  In  fact,  the  chief 
blessing  conferred  upon  mankind  by  the  Schuyler  mine  arises  from  the 
eircumstanee  that,  tin:  first  steam-engine  ever  built  wholly  in  America 
was  constructed  in  1793-04  at  the  small  machine-shop  attached  to  the 
smelting- works  at  Belleville,  my  father  beiug  the  pattern-maker  in  the 
party  of  mechanics  sent  out  by  Boultou  &  Watt  lor  the  purpose  of 
erecting  an  engine  for  the  Philadelphia  water-works  in  Center  Square. 
In  1751  a  copper-mine  was  opened  near  New  Bruuswick ;  and  the 
Ikidgewater  mine,  near  Somerville.  was  operated  previous  to  the  Revo- 
lution, though  even  then,  it  is  said,  with  much  loss  of  capital.  New 
Jersey's  record  in  copper-mining  is  not  a  cheerful  one;  but  her  unsur- 
passed ranges  of  iron-ores  may  well  console  her.  Betrayed  by  the 
treachery  of  Triassie  and  trap,  she  can  flee  to  the  shelter  of  the  crystal- 
line sel lists.  Pennsylvania  was  not  without  her  copper-miuing  in  the 
colonial  period,  the  Gap  Mine,  in  Lancaster  County,  having  been  opened 
in  1732. 

Already  during  the  colonial  period  the  first  red  gleamsof  the  future  glory 
of  the  Lake  Superior  mines  had  appeared.  The  intrepid  Jesnic  fathers, 
Marquette  and  others,  who  penetrated  the  wilderness  from  Acadia  to 
the  Gulf,  to  carry  both  the  Cross  of  their  religion  anil  the  Lilies  of  their 
sovereign,  had  made  extensive  explorations  on  the  Upper  Peninsula, 
and  published  glowing  accounts  of  the  abundance  of  copper,  to  which 
later  travelers  added  legends  of  gold  and  precious  stones.  Before  them, 
the  Indian  tribes,  whose  atone  tools  now  furnish  subjects  of  inquiry  to 
the  archaeologist,  had  wrought  rudely  upon  the  deposits  which  uature 
had  left  in  a  condition  so  exceptionally  pure  as  not  to  need,  for  the  pro- 
duction of  limited  amounts  of  metal,  the  intervention  of  metallurgical 
processes.  The  first  recorded  mining  operations  on  the  part  of  white 
men  were  those  of  Alexander  Henry,  near  the  Forks  of  the  Ontonagon, 
in  1771.  As  is  well  known,  however,  the  active  development  of  this 
region  dates  from  the  publication  of  Houghton's  Geological  Report,  in 
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Lead-mining  in  this  country  may  also  claim  an  ancient  origin as  we 

reckon  antiquity.  As  early  as  1651,  Governor  John  Winthrop  received 
his  ■famous  license  to  work  any  mines  of  "  lead,  copper,  or  tin,  or  any 
minerals,  as  antimony,  vitriol,  black  lend,  alum,  salt,  salt-springs,  or  any 
other  the  like,"  and  "to  enjoy  forever  said  mines,  with  the  lauds,  woods, 
timber,  and  water  within  two  or  three  miles  of  said  mines."  As  he  re- 
ceived also  a  special  grant  of  mines  and  minerals  in  the  neighborhood  of 
Middletown,  Conn.,  it  is  not  unlikely  that  the  old  Middle-town  silver-lead 
mine,  the  date  of  the  discovery  of  which  is  not  precisely  known,  was 
opened  by  him  or  bis  successors.  The  nickel  and  cobalt  mines  near  Ches- 
ter, in  Connecticut,  once  held  to  be  very  promising  deposits,  are  also 
believed  to  have  been  originally  worked  by  Governor  Winthrop  ;  but 
nickel  was  not  valuable  in  those  days ;  and  the  lead  aud  copper  in  these 
ores  do  not  seem  to  have  been  abundant.  Unfortunately,  now  that 
nickel  and  cobalt  are  so  valuable  as  to  repay  amply  the  cost  of  extract- 
ing them  when  they  are  present  in  a  small  percentage  onlv,  these  Con- 
necticut ores  no  longer  correspond  ;i  ('indeed  they  ever  did)  to  the  analysis 
and  accounts  formerly  given  as  to  their  nickeliferous  character. 

The  old  Southampton  silver-lead  mine  in  Massachusetts,  well  known 
to  mineralogists,  was  commenced  in  1765  by  Connecticut  adventurers; 
bnt  its  operations  were  suspended  by  the  revolutionary  war.  Lead 
mines  in  Columbia  and  Dutchess  Counties,  New  York,  were  also  worked 
at  an  early  period;  and,  no  doubt,  all  over  the  country  occupied  or 
controlled  during  the  war  by  the  American  forces,  there  were  small  aud 
desultory  surface  operations,  furnishing  lead  for  the  use  of  the  Armv 

The  Indians  inhabiting  the  Mississippi  Valley  before  the-  advent  of 
the  whites  probably  did  not  understand  the  metallurgy  of  lead.  Ga- 
lena has  been  found  in  the  western  mounds,  but,  it  is  said,  no  lead.  In 
1700  and  1701  Pere  Le  Sueur  made  his  famous  voyage  up  the  Mississippi, 
discovering,  as  he  claimed,  many  lead  mines.  Lead  mining  was  begun 
in  Missouri  in  1720,  while  that  country  belonged  to  France,  and  under 
the  patent  granted  to  Law's  famous  Mississippi  Company.  Mine  la 
Motte,  named  after  a  mineralogist  who  came  over  with  Renault,  the  su- 
perintendent, was  one  of  the  first  discoveries.  It  has  been  in  operation 
at  intervals  ever  since,  and  is  now  successfully  managed  by  Mr.  Cogswell, 
a  member  of  our  institute,  who  may,  I  think,  truthfully  claim  that  he 
has  eliargeof  the  oldest  mining  enterprise  stilt  active  in  the  United  states. 
The  ores  yield  a  small  pen-enrage  of  nickel  and  cobalt,  as  well  as  lead. 

It  was  in  17SS  that  Dubuque  obtained  from  the  Indians  the  grant 
under  which  he  mined,  until  the  year  of  his  death,  where  the  city  now 
stands  which  bears  his  name.  The  land  was  subsequently  ceded  to  the 
United  States  by  the  Indians,  and  the  representatives  of  Dubuque  were 
forcibly  ejected. 

Such,  then,  was  the  condition  of  our  mining  industry  at  the  commence- 
ment of  our  national  existence.  "We  occupied  but,  a"  strip  of  territory 
on  the  Atlantic;  and  even  in  that  limited  area  we  had  scarcely  learned 
the  nature  and  extent  of  the  mineral  resources  to  be  utilized.  "Anthra- 
cite and  petroleum,  quicksilver  and  zinc,  were  unknown  as  treasures 
within  our  reach.  The  rapid  extension  of  possession,  government,  pop- 
ulation, and  industry  over  plains  and  mountains  to  the  Pacilic,  which 
has  been  effected  in  a  hundred  years,  is  bnt  the  type  of  a  conquest  and 
progress  which  has  advanced  with  equal  rapidity  in  every  department 
of  human  labor,  aud  nowhere  more  notably  than  in  the  departments  of 
mining  and  metallurgy.  The  tables  which  Dr.  Raymond  has  prepared, 
and  which  will  be  priuted  to  accompany  these  remarks,  show  that  this 
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country  has  produced  during  the  century  ending  with  L875,  of  gold,  about 
66,680,000  troy  ounces,  worth  about  g  1, 332, 700. 000;  of  silver,  about 
201,300,000  troy  ounces,  worth  about  §201,450,000;  of  quicksilver, 
840,000  flasks,  "or  01,20(1,000  pounds  avoirdupois;  of  copper,  200,000 
IfniH;  ..f  IrtiO.  <>'•  .iKMin.ii-i:  .if  pit;  mm  41  >."'"•« '.■*">  t..n>.  .t  ii.ilif  ,t.  <<■  ■■•■.,], 
351, f>:!  1.4-23  tons,  (Uie  ton  in  sill  these  eases  being  2,240  pounds  avoirdu- 
pois;) aud  ot  petroleum,  76,594,000  barrels.  The  product  of  these 
leading  industries  for  the  year' 1875  were:  gold,  $33,400,000;  silver, 
$41. 400, 000;  quicksilver,  53,700  flasks;  copper,  15,025  tons;  lead, 
53,000  tons;  pig-icon,  2,108.551  ions;  zinc,  about  15,000  tons;  anthracite, 
20!04:'.,509  tons;  bituminous  coal,  about  20,000,000  tous;  petroleum, 
8,787,506  barrels. 

lu  order  that  a  clear  idea  may  be  formed  as  to  the  relative  position 
now  held  by  the  United  States  in  the  world  of  mining  aud  metallurgy,  I 
have  selected  the  production  of  coal,  which  is  the  main  reliance  foe- 
power  of  all  organized  industry,  aud  of  iron,  which  is  the  chief  agent  ot 
civilization,  as  the  basis  of  comparison  with  other  nations,  using,  so  far 
as  coal  is  concerned,  the  figures  given  in  the  Forty- second  Auuual  Re- 
port of  the  Philadelphia  Board  of  Trade,  for  the  year  1873  * 

Orea.  Britain 127,106,747  46.4 

Uniusd  States. ;<0.:.1-J,000  18  4 

Gei-i-.iii 45,336,741  16,5 

Prance.... 17.400,000  6.4 

Be^ ':    ■■-■- 'J00  c.a 

Au--c. .i  ah.l  ; I ui.i;.ir\ 1 1 , (WW. 000  4.0 

En--.,. 1,200,000  0.5 

Spain 57D.OO0  0.2 

Pimiital 18.000  — 

Sov.iS.„ti» 1.061,667  0,4 

Ain-rui.M 1,000.000  0.4 

In,;.., 500,000  0.2 

Oiii.r  .»i,:.ines 1,000,000  0.4 


Total 273,704,055  100.0 

The  following  estimate,  in  round  numbers,  of  the  world's  present  pro- 
duction of  iron  is  taken  from  various  sources,  and  may  be  considered 
approximately  correct.  .The  figures  for  Great  Britain  and  France  are 
those  of  1874,  and  the  product  of  the  United  States  for  the  same  year 
has  been  taken.  For  other  countries  the  estimates  are  principally  for 
1871  or  1872,  except  Austria  and  Hungary,  for  which  the  official  returns 
for  1873  have  been  taken. 
The  quantities  are  given  in  tons  of  2,240  pounds. 

Tons.  Percent. 

Great  Britain r..iWl.l« 

lTu.:.-<:  .-:;>»* -J.-H-U'OO 

,>:,,..■.      i  ■     .-no 

Ft..:..,' '■: "0(l 

Belgium ■■•"'«» 

A».-:n.id-,.|   H.M'.-..;ry .SI...-.0O 

Ro-sia .t..i'..-(H) 

R«,.i.  ,;,,.!  S.,rwav : • "°° 

Italy I5.OTO 

Spain *•"» 

Switzerland '.™g 

Cauada                                                                             -                   ■-  «°.°°° 

Somb  America. : ^0, 000 0.4 

•  I  wirfi  to  ackiiomlpjf;.'.  fur  tbtwe  ami  ..thtrr  fis-urr*  relation  to  ™»1,  my  obligations 
to  Mr.  K.  1'.  ttotbwell,  who  liae  freely  placed  at  my  duposal  1  ■■  exrentiv,;  anil 

elaborate  i-iimp i1»li»u«  of  statistic  wlikb  are  t«  form  the  basin  ot  an  exhaustive  paper 
oy  bio  expeiieiiced.  haiiil  on  tbal  subject, 


..Google 


362     MINES    AND   MINING    WEST    OP 


THE    EOCKY   MOUNTAINS. 


Japan 9,000 

40,0(10 

■ 35,000 


Africa 

Australia 10,000 

Totri1 13,  aw,  000  100,0 

An  examination  of  these  tables  will  serve  to  show  that  in  the  products 
which  measure  the  manufacturing  industry  of  nations,  Great  Britain 
stands  hist  and  the  United  States  second  on  tlie  roll,  and  that  There  is 
a  clear  and  almost  identical  relation  between  the  product  of  coal  and  the 
product  ot'iron.  The  United  States  now  produces  as  much  coal  and  iron  as 
Great  Britain  yielded  in  1S50.  We  are  thus  gaining  steadily  and  surely 
upon  our  great  progenitor,  and  in  the  nature  of  things,  as  the  population 
of  this  country  grows,  must,  before  another  century  rolls  around,  pass 
1ar  beyond  her  possible  limits  of  production,  and  become  the  first  on  the 
international  list,  because  we  have  the  greatest  geographical  extent, 
and  our  natural  resources  are  upon  so  vast  a  scale  that  all  the  coal  area 
ol  all  the  rest  of  the  world  would  only  occupy  oue-tburth  of  the  Bpace  in 
which,  within  our  borders,  are  stored  up  the  reserves  of  future  power. 

lu  a  hundred  years  we  have  thus  reached  a  point  at  which  for  coal, 
iron,  gold,  silver,  copper,  lead,  and  zinc,  we  are  independent  of  the 
world,  with  abundant  capacity  to  supply  as  well  our  growing  wants,  as 
to  export  these  blessings  of  civilization  to  other  and  less  favored  lands, 
as  soon  as  our  labor  and  our  legislation  arc  adjusted  to  the  conditions 
which  will  enable  us  to  compete  in  foreign  markets.  One  hundred 
j  ears  ago  we  proclaimed  our  political  independence,  and  we  maintained 
it  by  force  of  arms;  we  are  now  iu  a  posiiion  to  proclaim  our  industrial 
and  commercial  independence,  and  maintain  it  by  the  force  of  peaceful 
agencies  against  friendly  competition. 

A  striking  view  of  this  prosperous  development  is  presented  by  the 
magnificent  mineral  collection  under  the  charge  of  Professor  Blake,  in 
ttie  Government  building  at  the  neighboring  Exposition— a  collection 
which  constitutes  the  first  worthy  National  J! hshiui  of  -Mining  and  .Metal- 
lurgy. 

Never  was  a  century  of  free  government  celebrated  under  such  favor- 
able conditions;  iiisvee  was  free  government  so  justified  bv  the  material 
results  it  has  produced.  But  let  us  not  conceal  from  ourselves  the  fact 
that  mere  growth  in  wealth,  mere  development  in  industry,  men:  increase 
in  population  are  not  the  best  evidences  of  national  greatness ;  and  un- 
less our  progress  iu  art,  learning,  morals,  and  religion  keeps  pace  with 
our  material  growth,  we  have  cause  rather  for  humiliation  than  for  glo- 
rification. 

"Whatsoever  things  are  true,  whatsoever  things  are  honest,  whatso- 
ever things  are  just,  whatsoever  things  are  pine,  whatsoever  things  are 
lovely,  whatsoever  things  are  of  good  report"  constitute  the  real  glory 
of  a  nation,  without  which  the  magnificent  material  structure  which  in 
a  century  we  have  reared  will  disappear  '-like  the  baseless  fabric  of  a 
vision." 

Iu  a  hundred  years,  as  I  have  said,  we  have  reached  a  point  at  which 
for  every  one  of  the  minerals  and  metals  named,  we  are  independent  of 
the  world,  having  ike  capacity  to  supply  oar  own  growing  domestic  de- 
mand, and  also  to  export  lo  foreign  lands. 

It  is  not  my  purpose  to  trace  in  detail  the  steps  by  which  this  degree 
of  progress  has  been  achieved.  The  narration  of  successive  events  alone, 
without  any  discussion  of  underlying  causes- and  accompanying  effects' 
would  consume  far  more  time  than  I  could  command.  So  far  as  the  lead- 
ing epochs  of  the  history  are  concerned,  I  think  they  may  he  fairly 
-limm"d  up  in  the  following  mere  catalogue : 
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1.  First  of  all,  must  be  named  the  erection  in  Philadelphia,  in  1794,  of 
the  first  steam-engine  in  America,  "We  celebrate  this  year  the  centen- 
nial anniversary  of  a  greater  power  than  the,  United  States  of  America— 
a  wider  revolution  than  our  War  of  lndt*pen deuce.  It  was  in  lull  that 
James  Watt  presented  to  the  world  the  perfected  steam-engine,  all  the 
improvements  of  which  since  his  dav  are  not  to  be  compared  with  those 
which  he  devised  upon  the  rude  machines  of  bis  predecessors.  In  one 
hundred  Years,  Hie  steam-engine  has  transformed  the  face  ot  the  world 
and  affected  to  its  remotest  corners  the  condition  of  the  human  race. 
Few  changes  have  been  so  profound;  not  one  in  history  lias  been  so 
rapid  and  amazing.  With  reference  to  the  special  subject  now  under 
consideration,  if  I  were  asked  what  elements  had  most  to  do  with  the 
swift  progress  of  our  country,  I  should  answer,  freedom  and  the  steam- 
engine.  But  deeper  even  than  anv  organized  declarations  or  outward 
forms  of  freedom  lies  the.  influence  of  the  steam-engine,  wine.1.;  lias  been 
from  the  day  of  its  birth,  in  spite  of  laws  and  dynasties,  and  ail  acci- 
dents of  history,  the  great  emancipator  of  man. 

2.  Gold  mining  in  the  Sov.lh.~- Already  Jefferson,  in  his  "  Notes  on 
Virginia.'-  mentioned  the  finding  of  a  lump  of  gold,  weighing  seventeen 
pen nv weights,  near  the  liappahaunock ;  and,  about  the  beginning  ot 
this  century,  the  famous  Cabarrus  nugget,  weighing  tweiiiv-cight 
pounds,  was  discovered  at  the  Keed  Mine,  m  North  Carolina.  But  the 
.'l'.-ai  "old  excitement  in  the  South  followed  the  discoveries  m  Georgia, 
from  1S28  to  1830.  The  maximum  of  production  (probably  never  more 
1iian  .*fi(JU,00U  in  anv  one  yearj'was  from  1828  to  1815.  since  which  time. 
it  has  declined  to 'insignificance,  though  a  few  enterprises,  both  in 
hvdraulie  and  quartz  mining,  are  now  actively  prosecuted. 

'3.  The  opening  of  the  antl.roeile-mai  liclda  mid  the  -use  oj  anthracite  m 
Ike  blast-furnace.— The,  first  of  these  events  practically  dates  from  the 
year  18'<0,  although  some  anthracite  found  its  way  to  market  much 
earlier,  and  the  second  from  the  year  1839.  The  latter  was  followed 
by  the  development  of  the  vast  anthracite-iron  industry,  winch  has 
contributed  so  much  to  the  prosperity  of  Pennsylvania,  The  con- 
nection between  anthracite  and  civilization  was  long  ago  pointed  out 
by  Sir  Charles  Lyell,  hi  connection  with  his  visit  to  this  country,  when 
he  observed  in  this' State,  and  in  this  very  city  where  we  now  stand, 
the  Strange  phenomenon  of  a  vast  manufacturing  population  dwelling 
in  neat  houses  and  able  to  keep  themselves  and  their  houses  clean. 
Tbis  smokeless  fuel  is  a  great  moral  andasslhetic  benefactor.  It  lias  also 
proved  specially  useful  "in  metallurgy— one  process  at  least,  the  Amer- 
ican ziuc-oxide'nianufacture.  being  impracticable  without  it;  and  in  war 
no  one  will  deny  its  .superiority  who  remembers  how  our  cruisers,  burn- 
ing anthracite,  "and  hence  not  traceable  at  sea  by  their  smoke,  were 
able  to  spy  and  pursue  the  blockade-runners,  whose  thick  clouds  ol 
escaping  bituminous  smoke  betrayed  them.  A  table  of  the  produc- 
tion of  authriicitc  is  given  herewith,  and  sonic  further  observations 
concerning  its  control  and  management  will  be  appropriate  under  an- 
other head  of  my  remarks. 

4.  The  me  of  raw  bituminous  coal  in  the  blastfurnace.— This  was  intro- 
duced in  1845. 

5.  The  development  of  the  roppcr -mines  of  Lake  Superior,  beginning  111 
1S45  and  increasing  slowly  but  steadily  to  1802,  when  about  8,000  tons 
of  ingot-copper  were  produced;  then  declining  for  some  years,  to  re- 
cover  in  18«8  and  18(H)  its  lost  ground,  and  since  the  latter  year,  by 
reason  of  the  great  production  of  the  Oabimet  and  Ileela  -Mines,  to 
attain  an  unprecedented  yield.    The  tables  of  copper  production  for 
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the  United  States,  herewith  given,  show  that  our  present  product  is  not 
far  from  16,000  tons,  of  which  three-fourths  must  be  credited  to  the 
Lake  Superior  mines. 

6.  The  discovery  of  gold  in  California,  in  18-48,  or  rather  its  redis- 
covery, since  it  had  previously  been  known  to  both  tbe  natives  and 
the  Jesuit  missionaries,  and  also  to  hunters  and  trappers.  The  wonder- 
ful direct  and  indirect  results  of  this  event  have  been  too  often  tbe 
theme  of  orators,  historians,  and  political  economists  to  need  a  further 
description  from  me.  Its  direct  result  in  the  way  of  mining  was  the 
rapid  exploration  of  the  western  Territories  by  eager  prospectors,  and 
the  successive  development  of  placer- mines  in  nearly  all  of  them.  It 
is  difficult  to  fix  the  dates  of  these  beginnings;  but  we  may  assume 
with  sufficient  accuracy  that  gold-mining  practically  began  in  Oregon 
in  1S5L',  in  Arizona  in  1858,  in  Colorado  in  1850,  in  Idaho  and  Montana 
in  1860.  With  the  completer  exploration  of  the  country,  and  the  de- 
cline of  the  placer-mines,  si  am  pedes  have  grown  less  frequent  and  exten- 
sive than  in  the  earlier  days.  There  is  scarcely  any  corner  of  the  coun- 
try left,  except  tbe  Black  Hills  of  Dakota,  which  has  not  been  ransacked 
sufficiently  to  show  whether  it  contains  extensive  and  valuable  placer 
deposits;  and  those  districts  which  present  accumulations  of  gold  in 
such  a  way  as  to  offer  returns  immediately  to  labor  without  capital 
have  been  already  overrun.  The  principal  reliance  of  our  gold-mining 
industry  for  the  future  must  be  quartz  and  hydraulic  or  deep  gravel 
mines.  These  may  be  expected  to  maintain  for  years  to  come  their 
present  rate  of  production,  if  not  to  increase  it.  In  the  table  of  gold 
production,  herewith  given,  there  is,  it  is  true,  a  falling  off  of  late  years, 
but  this  is  to  be  attributed  to  the  placer-mines. 

7.  The  commencement,  about  1851,  of  regular  mining  operations  at  the 
New  Almaden  quicksilver-mine,  in  California.— The  production  of  this 
metal  in  the  United  States  has  been  thus  far  confined  to  the  State  of 
California,  and  it  will  be  seen  from  the  table  of  the  production  of  the 
New  Almaden  mine  that  it  has  always  furnished  a  large,  though  of  late 
a  waning,  proportion  of  the  grand  total  for  the  country. 

8.  The  middle  of  the  nineteenth  century  was  crowded  with  important 
events  in  metallurgy  and  mining.  It  was  in  1856  that  Mr.  Bessemer 
read  his  paper  at  the  Cheltenham  meeting  of  the  British  Associaiior.  for 
the  Advancement  of  Science,  which  inaugurated  for  both  continents  the 
age  of  steel.  Within  sixty  days  after  that  event  an  experimental  Bes- 
semer converter  was  in  readiness  at  tbe  furnaces  of  Cooper  &  Hew- 
itt, at  Phillipsburgh,  N.  J.  But  the  experiment  was  not  carried  far 
enough  to  demonstrate  the  value  of  the  newly-proposed  process,  and  it 
was  left  to  the  late  John  A.  Griswold  and  his  associates  to  introduce 
and  perfect  this  wonderful  method  in  the  United  States.  I  speak  more 
briefly  on  this  point  than  its  far-reaching  importance  deserves;  but  in 
the  presence  of  one  whose  acquaintance  with  it  is  so  profound,  and  whose 
services  in  relation  to  it  have  been  so  brilliant  as  those  of  our  honored 
president,  Mr.  Holley.and  of  so  many  gentlemen  asl  see  before  me  who 
are  worthily  associated  with  him  in  its  glorious  history,  I  could  afford 
to  be  silent  altogether. 

9.  The  commencement  of  the  hydraulic  mining  industry. — The  position  of 
the  auriferous  slates  and  quartz-veins  on  the  west  Hank  of  the  Sierra, 
with  the  precipitous  mountains  behind  them  and  the  broad  plain  before, 
has  favored  exceptionally  the  formation  of  deep  auriferous  gravels  in 
which  California  far  exceeds  any  other  known  region.  And  the  same 
topographical  features  furnish  the  two  other  prime  requisites  of  hy- 
draulic mining,  namely,  an  abundant  supply  of  water  and  a  sufficient 


)yGoogIe 


METALLURGICAL    PROCESSES,  365 

grade  of  descent  to  permit  the  use  of  flumes  and  the  escape  of  tailings. 
These  advantages  the  keen-witted  miners  of  the  Pacific  coast  were 
quick  to  make  available ;  and  I  think  we  may  set  down  the  invention 
of  hydraulic  mining  which  occurred,  1  believe,  about  1853,  as  au  epoch 
in  the  progress  of  American  mining.  It  has  given  us  an  entirely  new 
and  original  branch  of  the  art,  involving  many  ingenious  hydrodvnamit: 
and  hydrostatic  contrivances;  and  it  has  certainly  made  possible  the 
exploitation  of  thousands  upon  thousands  of  acres  of  auriferous  gravel 
which  could  not,  have  beon  profitably  handled  in  any  other  way.  The 
mountain  torrents  of  the  Sierra,  caught  ou  their  way  to  the  Pacific,  have 
been  forced  to  pause  and  do  the  work  of  man.  The  same  agencies  thst 
buried  the  gold  among  the  clay  and  pebbles  of  the  river-beds  are  now 
made  to  strip  the  covering  from  it  and  lay  it  bare  again.  The  hydraulic 
mines  produce  at  present  not  less  than  810,000,0011  or  $12,000,000  annu- 
ally ;  and  many  enterprises  of  this  kind  which  have  been  prosecuted 
through  years  of  expensive-  preparation  and  are  now  .just  beginning  to 
touch  their  harvests  of  profit,  will  add  henceforward  to  the  product.  I 
may  mention  as  an  illustration  lite  extensive  operations  of  the  North 
Llooniiield  and  its  two  allied  companies  in  California,  which  have  ex- 
pended in  works  SLi.oOO.000,  and  will  have  six  deep  tunnels,  aggregating 
over  20,000  feet,  and  canals  supplying  100,000,000  gallons  of  water 
daily. 

10.  We  must  turn  for  a  moment  to  the  East  again,  to  note  the  com- 
mencement of  iron-mining  at  Lake  Superior,  about  the  year  1856.  The 
extraordinarily  pure  and  rich  ores  of  the  upper  peninsula  of  Michigan 
now  find  their  way,  to  the  extent  of  a  million  of  tons  per  annum,  in 
fleets  of  vessels  across  the  lakes  to  Cleveland,  and  are  thence  distributed 
to  the  furnaces  of  Ohio  and  Pennsylvania.  The  similarly  pure  Missouri 
ores  have  built  up  in  like  manner  their  own  market.  The  growth  of 
(he  Lake  Superior  iron  business  is  shown  in  the  accompanying  table. 

11.  The  nest  great  event  in  the  history  of  American  mining  was  tbe 
discovery,  in  1859,  that  the  Comstock  lode  was  rich  in  silver.  This 
opened  an  era  of  activity  and  speculation  which  has  scarcely  ceased  since 
that  time.  Single  districtshave  been  subjected  to  fluctuating  experiences, 
passing  from  the  first  enthusiasm  through  all  the  stages  of  hope  to  reac- 
tion and  despair ;  but  though  the  fortunes  of  each  have  risen  and  fallen 
like  the  changing  tide,  it  has  nearly  always  been  high  water  somewhere. 
Thus  we  have  had  a  succession  of  favorites  in  the  way  of  silver-mining 
districts,  each  one  crowding  its  predecessor  out  of  the  public  notice. 
Of  these  the  following  list  includes  the  most  permanently  productive: 
In  Nevada,  the  Unionville,  Eeese  lliver,  Belmont,  White  Pine,  Eureka, 
Esmeralda,  and  Pioche  districts;  in  California,  the  argentiferous  dis- 
trict of  Inyo  County ;  in  Idaho,  the  Owyhee  district ;  in  Utah,  the 
Cottonwood  and  Bingham  districts;  in  Colorado,  the  silver  districts  of 
Clear  Creek,  Boulder,  and  Summit  Counties,  to  which  the  latest  favor- 
ite, the  San  Juan  region,  may  be  added.  I  have  named  those  localities 
in  which  mining  industry  is  still  active,  and  flourishing.  There  is  a 
longer  and  a  sadder  list,  the  funereal  effect  of  which  I  will  not  intrude 
upon  this  festive  occasion.  But  it  ought  to  be  remarked  that  the  appa- 
rent  failure  and  abandonment  of  many  district.-'  heretofore  does  not  argue 
their  lack  of  prospective  value.  It  is,  on  the  contrary,  amazing  that 
under  the  adverse  conditions  surrounding  the  industry  of  mining  in 
regions  "  remote,  unfriended,  solitary  " — though  not  "  slow  " — so  many 
communities  should  have  succeeded  in  taking  permanent  root.  Too 
much  is  expected  of  this  industry  when  it  is  required  to  supply  the  lack 
of  labor,  food,  transportation,  government,  and  the  organized  support 
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which  in  settled  societies  all  the  trades  and  occupations  give  toeachotber, 
Pioneer  work  is  fall  of  peril  and  of  waste ;  and  in  view  of  the  wonder- 
ful results  achieved  by  our  pioneers  in  mining,  it  ill  becomes  us  to  SDeer 
at  the  losses  and  failures  which  constitute  the  inevitable  cost  of  such 
conquests.  When  the  battle  has  been  gloriously  won,  and  the  spoils  of 
victory  are  ours,  we  do  not  greatly  mourn  over  the  number  of  bulleis 
that  may  have  been  fired  in  vain. 

But  through  all  the  vicissitudes  of  silver  mining  in  other  districts, 
the  Comstock  mines  have  maintained  their  place,  an  instance  of  rapid 
exploitation,  and  of  aggregated  wealth  of  production  unexampled  in 
history.  Here,  too,  there  have  been  intervals  of  failing  hope;  but  a 
new  boiwn^a  has  always  made  its  appearance  before  the  resources  at 
hand  were  entirely  exhausted ;  and  we  have  seen  extracted  from  the 
ores  of  this  one  vein,  during  the  past  fifteen  years,  the  round  sum  of 
.* :_'0(UniO,000  in  gold  and  silver.  J>r.  Raymond,  in  the  table  herewith 
given,  assumes  the  product  of  gold  to  have  been  (on  the  authority  of 
Mr.  Hague)  about  40  per  cent,  of  the.  entire  value.  We  have,  therefore, 
from  the  Comstock  mines  during  the  period  named,  .j  ■->(),  (MM),  |ii"K)  ^„h\. 
and  §120,000,000  silver. 

The  swift  development  of  these  mines,  and  the  active  commencement 
about  the  same  time,  of  deep  quartz  mining  operations  in  California,  led 
to  a  remarkable  progress  in  mining  machinery,  and  to  the  perfection  of 
two  distinctively  American  processes.  1  refer  to  the  California  stamp- 
mill  and  amalgamation  process  for  gold,  and  the  Washoe  pan-process  for 
silver.  Neither  of  these  is  so  novel  in  principle  as  the  hydraulic-ptvxess 
of  gold  mining  already  mentioned ;  but  both  of  them  have  received  the 
peculiar  impress  of  an  ingenuity  and  mechanical  skill,  partly  innate  in 
our  national  character,  and  partly  the  product  of  the  stern  pressure  of 
economic  necessities.  Into  the  fruitful  field  of  further  metallurgical 
improvements  born  of  our  Western  mining  industry — or  adopted  by 
it— such  as  the  Blake  rock-breaker,  the  Stetefeldt  roasting-furnace,  the 
Bruckner  cylinder,  the  Plattner  chlorination,  and  many  others  less 
widely  known,  I  cannot  enter  here.  Oar  people  have  advanced  in  this 
line  with  headlong  energy,  and  accomplished  great  results — at  great 
expense.  Much,  undoubtedly,  remains  to  be  done,  and  it  may  bo  hoped 
that  future  progress  will  be  equally  rapid,  but  less  costly.  The  intro- 
duction three  or  four  years  ago  of  the  smelting  processes  of  Europe  for 
the  treatment  of  the  silver  ores  of  the  West  is  a  striking  and  encour- 
aging instance  of  the  quickness  of  our  mining  communities  to  seize  upon 
the  advantages  of  experience  elsewhere  as  soon  as  they  are  brought  to 
notice.  The  ignorance  which  has  led  to  many  disasters  in  such  enter- 
prises was  not  voluntary  or  obstinate.  Give  our  people  light,  and  they 
do  not_  keep  their  eyes  shut.  I  am  assured  that  already  the  smelting 
works  in  the  West  present  many  features  of  interest  and  suggestiveness 
even  to  the  study  of  our  skillful  colleagues  from  abroad. 

12.  I  may  be  permitted,  in  closing  this  imperfect  review,  to  refer  to 
the  great  improvements  in  mining  machinery,  in  rock-drilling,  in  explo- 
sives, in  the  use  of  gaseous  fuel,  in  the  construction  and  management 
of  blast-furnaces,  puddling-furnaces,  rolling-mills,  and  other  branches 
of  the  iron  manufacture,  which  have  crowded  upon  us  during  the  last 
ten  years.  It  is  impossible  here  to  give  even  an  enumeration  of  them 
which  shall  do  them  justice.  They  have  been  worthily  commemorated 
in  many  papers  before  the  Institute.  With  regard  to  one  of  them,  the 
Martin  process  for  the  manufacture  of  open-hearth  steel,  I  may  speak 
with  some  personal  satisfaction,  since  I  had  the  privilege  of  introducing 
it  into  this  country,  after  studying  its  merits  in  1867  abroad.    I  am  con- 
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vinced  that  it  has  a  great  future,  as  the  ally,  if  not  the  rival,' of  the 
Bessemer  process. 

Returning  now-  to  the  contemplation  of  the  general  field  over  which 
we  have  passed,  we  may  inquire  what  the  Government  of  the  United 
States  has  done  with  regard  to  the  mining  industry.  Other  nations 
have  elaborate  mining  codes  and  bureaus  of  administration.  lu  com- 
parison with  these  the  meageruess  of  our  governmental  supervision  of 
mining  is  remarkable;  vet,  in  view  "of  the  progress  I  have  sketched, 
may  it  not  be  possible  Unit  our  system  has  been  on  the  whole  the  best 
for'us!  Certainly  a  complicated  mining  code  like  that  of  Spain  and 
Mexico,  whatever  it  may  have  brought  to  the  coffers  of  the  State,  seems 
to  have  conferred,  in  centuries  of  operation,  little  benefit  upou  the 
people. 

The  common  law  of  England  is  the  foundation  of  our  jurispnulenco 
in  this,  as  in  so  many  other  respects.  According  to  that  law,  a,s  laid 
down  in  a  noted  case  in  the  reign  of  Elizabeth,  all  gold  or  silver  ores 
belonged  to  the  crown,  whether  in  private  or  public  lands; ;  but  any  ores 
containing  neither  gold  nor  silver  belonged  to  the  proprietor  of  the  soil. 
Apart  from  the  claims  of  the  crown,  the  property  in  minerals  is,  accord- 
ing to  the  common  law,  prima  facie  in  the  owner  of  the  fee  of  the  land, 
but  the  property  in  minerals,  or  the  right  to  search  for  them,  may  be 
vested  in  other  persons  by  alienation,  prescription,  or  custom.  Since 
the  two  latter  rights  require  an  origin  beyond  the  time  of  legal  memory, 
they  are  practically  out  of  the  question  in  this  country.  The  crown 
right  to  the-  precious  metals,  as  declared  in  the  ease-  referred  to,  was  a 
survival  or  remainder  of  the  royalty  claimed  in  ancient  times  by  the 
sovereign  over  all  minerals.  This  sweeping  claim,  born  of  the  despot- 
isms of  the  Orient  and  made  the  subject  of  much  conflict  among  em- 
perors, feudal  lords,  and  municipal  authorities  during  the  middle  ages, 
dwindled  at  last  till  it  covered  only  gold  and  silver.  But  it  disappeared 
entirely  from  English  America,  for  the  simple  reason  that  there  was  no 
private  land  ownership  in  this  country,  and  the  sovereign  of  England 
claimed,  by  right  of  discovery,  soil  and  metals  alike,  barring  only  the 
Indian  title,  which  it  was  his  exclusive  privilege  (or  that  of  his  author- 
ized representatives  or  grantees)  to  extinguish.  After  the  Eevolution, 
the  United  States  succeeded  to  the  rights  of  the  British  crown,  and  by 
the  treaty  of  peace  and  the  subsequent  cessions  by  the  different  States 
of  their  colonial  claims  upou  the  public  lands,  the  Federal  Government 
became  possessed  of  a  vast  domain  over  which,  after  extinguishing  the 
Indian  title,  it  had  complete  control.  In  the  territories  subsequently 
acquired  from  France  and  Spain,  the  United  States  assumed  the  rights 
and  obligations  of  those  sovereigns ;  and  this  circumstance,  particularly 
in  the  adjustment  of  Spanish  mineral  and  agricultural  grants,  has  caused 
some  apparent  variations  from  the  general  policy.  But  it  is  sufficiently 
accurate  to  say  that  at  the  present  time,  throughout  the  country,  the 
owner  of  the  fee,  or  the  party  who  has  obtained  from  him  by  lease  or 
purchase  the  mineral  right,  has  supreme  coutrol.  The  mining  legisla- 
tion of  the  United  States,  therefore,  is  simply  a  part  of  the  administra- 
tion of  the  public  lands;  and  for  this  reason  it  is  executed  by  the  Com- 
missioner of  the  General  Land -Office. 

In  1S07  an  act  was  passed,  relating  primarily  to  the  lead-bearing  lands 
of  Illinois.  They  were  ordered  to  be  reserved  from  sale,  and  leased  to 
miners  by  the  War  Department.  The  leases  covered  tracts  at  first  three 
miles  square,  (afterward  reduced  to  one  mile,)  and  bound  the  lessee  to 
work  the  mines  with  due  diligence  and  return  to  the  United  States  6 
per  cent,  of  all  the  ores  raised.     "  No  leases  were  issued  under  this  law," 
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says  Professor  Whitney,  "  until  1822,  and  but  a  small  quantity  of  lead 
was  raised  previous  to  1826,  from  which  time  the  production  began  to 
increase  rapidly.  For  a  few  years  the  rents  were  paid  with  tolerable 
regularity ;  but,  after  1834,  in  consequence  of  the  immense  number  of 
illegal  entries  of  mineral  land  at  the  Wisconsin  land-office,  the  smelters 
and  miners  refused  to  make  any  further  payments,  and  theGovernment 
was  entirely  unable  to  collect  them.  After  much  trouble  and  expense, 
it  was,  in  1817,  finally  concluded  that  the  only  way  was  to  sell  the  min- 
eral land,  and  do  away  with  all  reserves  of  leader  any  other  metal,  since 
they  had  only  been  a  source  of  embarrassment  to  the  department." 

Meanwhile,  by  a  forced  construction  (afterward  declared  invalid)  of 
the  same  act,  hundreds  of  leases  were  granted  to  speculators  in  the  Lake 
Superior  copper  region,  which  was,  from  1 343  I  o  1840,  the  scene  of  wild 
and  baseless  excitement.  The  bubble  burst  during  the  latter  year;  the 
issue  of  permits  and  leases  was  suspended  as  illegal,  and  (he  act  of  184,', 
authorizing  the  sale  of  the  mineral  lauds,  and  a  geological  survey  of  the 
district,  laid  the  foundation  of  a  more  substantial  prosperity. 

This  policy  of  selling  the  mineral  lands  has  been  I  hat  of  "the  Govern- 
ment ever  since.  But  it  has  necessarily  been  modified  in  the  West  b\- 
the  peculiar  circumstances  under  which  that  region  has  been  .settled. 
Before  lands  can  be  sold  they  must  be  surveyed;  and  before  they  can 
be  sold  as  mineral  lands,  their  mineral-bearing  character  must  be  ascer- 
tained. Our  miners  and  explorers  overran  and  occupied  the  Pacific  slope 
in  advance  of  the  public  surveys.  They  built  cities  that  were  not  shown 
on  any  map ;  they  cut  timber,  turned  water -courses,  dug  canals,  tunneled 
mountains,  bought  ami  sold  their  rights  to  these  improvements  under 
laws  established  by  themselves,  and  enforced  by  public  sentiment  only. 
For  nearly  twenty  years  the  Government  looked  on,  without  .asserting 
its  dominant  ownership  of  the  public  lands;  and  when  by" the  acts 
of  1800, 1870,  and  1872,  and  other  minor  enactments,  a  general  system 
was  created,  it  was  necessary  to  recognize  as  far  as  possible  the  rights 
which  had  grown  up  by  general  consent,  and  to  seek  only  to  give  to 
them  certainty,  practical  uniformity,  and  reasonable  limitations.  It  is 
not  my  purpose  to  discuss  in  detail  the  miniug  laws  of  the  United  States, 
or  to  trace  the  curiously  complicated  origins  of  the  local  customs  on 
which  they  are  largely  based.  Suffice  it  to  say  that  the  system  recog- 
nizes the  English  commou-law  principle,  that  the  mineral  right  passes 
with  the  fee  to  the  lands;  so  that,  in  the  words  of  the  Commissioner, 
{July  10, 1873,) "  all  mineral  deposits  discovered  upon  land,  after  United 
States  patent  therefor  has  issued  to  a  party  claiming  under  the  laws 
regulating  the  disposal  of  agricultural  lands,  pass  with  the  patent,  and 
the  Land-Olfice  has  no  further  jurisdiction  in  the  premises." 

But  the  principle  is  also  recognized  that  the  mineral  right  may  be 
separated  from  the  fee  by  the  owner,  whether  he  be  an  individual  or  the 
United  States ;  and  this  principle  is  curiously  applied  in  the  form  of 
patents  for  mining  claims  upou  lodes,  which,  following  the  form  of  the 
possessory  title,  grant  to  the  patentee  the  right  to  follow  all  veins,  the 
top  or  apex  of  which  lies  within  the  exterior  boundaries  of  his  claim, 
downward  to  any  depth,  though  they  pass  under  the  surface  of  (he  land 
adjoining. 

As  the  size  and  the  price  per  acre  of  the  tracts  sold  under  the  agri- 
cultural laws  are  different  from  those  to  which  the  mining  laws  apply, 
and  as,  under  the  homestead  law,  a  certain  amount  of  agricultural  land 
may  be  obtained  without  any  payment,  it  is  evident  that  no  known 
mineral  deposits  can  be  acquired  under  the  agricultural  laws ;  and  this 
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reservation  is  enforced  both  in  the  preliminary  proceedings  andi  n  the 
patents  finally  issued  under  those  laws. 

With  regard  to  the  mineral  lauds,  however,  it  is  certain  that  the  pat- 
ent tor  a  dram  carries  with  it  both  the  fee  of  the  land  and  also  a  mineral 
right,  though  not  the  same  mineral  right  as  is  contemplated  by  the 
common  law,  since  it  is  enlarged  on  the  one  hand  by  the  permission 
to  follow  mineral  doposils  beneath  the  surface  of  adjoining  land,  and 
limited  on  the  other  hand  by  the  operation  of  the  same  permission  in 
favor  of  the  adjoining  owner.  The  latter  limitation  is  incorporated  in 
agricultural  patents  also,  and  may  become  operative  whenever  they 
adjoin  mining  patents. 

Previous  to  the  application  for  a  patent,  the  law  permits  free  explora- 
tion and  mining  upon  the  public  lands  to  all  citizens  and  those  who 
have  declared  their  intention  to  become  such.  The  rights  of  this  class 
of  miners  under  what  is  known  as  the  possessory  title,  are  regulated 
by  local  laws  and  customs,  subject  only  to  a  few  simple  conditions 
which  the  United  States  enforces  upon  all,  and  which  chiefly  concern 
the  maximum  size  of  individual  claims,  the  definite  character  of  their 
boundaries  and  landmarks,  and  a  certain  quantity  of  labor  which  must 
be  bestowed  npon  them  annually  in  order  to  maintain  possession.  I 
will  not  pause  to  state  the  different  features  which  these  conditions  pre- 
sent for  lode  and  placer  claims.  It  is  sufficient  to  say  that  the  miner 
conforming  to  them,  and  thus  maintaining  his  possessory  title,  may, 
after  a  certain  expenditure,  and  upon  due  application,  survey,  and  ad- 
vertisement, in  the  absence  of  any  valid  opposing  claim,  perfect  his 
purchase  from  the  Government,  receive  his  patent,  and  be  thereafter 
free  from  the  necessity  of  performing  any  given  annual  amount  of  labor 
to  hold  his  claim.  There  are  features  in  the  present  law  concerning 
the  rights  of  prospecting  tunnels  which  seem  both  obscure  and  unwise; 
and  some  serious  questions  remain  to  be  settled  as  to  the  precise  mean- 
ing of  the  law  in  these  and  other  respects  ;  but  these  we  must  pass  by. 

Looking  at  the  legislation  on  this  subject  as  a  whole,  we  see  that  it  is 
confined  to  one  department — that  of  title.  The  whole  system  is  devised 
to  facilitate  the  purchase  of  mines  by  citizens.  They  are  freely  per- 
mitted to  work  them  experimentally,  but  it  is  made  their  interest  to 
buy  them.  No  inspection,  no  police  regulation,  no  technical  control,  is 
exercised  by  the  Government. 

Turning  to  the  Slate  and  territorial  legislatures,  we  find  that  they 
have,  in  some  cases,  provided  for  inspecting  mines  in  the  interest  of 
the  safety  of  workmen.  Perhaps  the  best  law  of  this  kind  is  that  of 
Pcunsvlvania,  in  which  State  the  peculiar  perils  of  coal-mining  have 
forced  the  legislature  to  take  measures  of  protection.  But  we  find 
nowhere  such  a  technical  control  of  mining  as  is  exhibited  in  many 
European  states,  where  the  government  requires  of  the  miner  that  he 
shall  not  waste,  wantonly  or  ignorant!  y  the  resources  which,  once  ex- 
hausted, will  never  grow  a'gain.  Our  people  waste  as  much  as  they 
like  and  no  one  interferes.  Admitting  that  this  is  an  evil,  it  still  re- 
mains a  matter  of  doubt  how  far,  under  the  circumstances  of  our  par- 
ticular ease,  the  supervision  of  authority  could  remedy  it.  For  my  own 
part,  though  inclined  to  restrict  as  far  as  possible  the  functions  of  gov- 
ernment, I  am  not  disposed  to  say  that  for  so  great  an  end  as  the  con- 
servation of  the  mineral  wealth  of  the  country,  it  may  not  properly  en- 
force some  measures  of  economy  with  as  good  right  as  it  may  forbid  the 
reckless  waste  of  timber  or  the  slaughter  of  game  out  of  season.  But 
in  our  nation,  at  least,  governmental  interference  is  the  last  resort,  and 
a  poor  substitute  for  other  causes  which,  in  the  atmosphere  of  freedom 
24  si 
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and  intelligence,  ought  to  be  effective.  We  are,  perhaps,  in  our  material 
career  as  a  nation,  like  the  voting  man  who  has  "sown  his  wild  oats," 
and  now,  by  mature  reflection  and  the  lessons  of  experience,  is  likely 
to  be  better  restrained  than  by  the  hand  of  parental  authority. 

Permit  me,  in  drawing  my  remarks  to  a  close,  to  suggest  two  agencies 
which  seem  to  me  to  be  co-operating  already,  and  to  open  suit  wider 
future  prospect  for  the  steady  social  and  economical  improvement  of  our 
mining  and  metallurgical  industry. 

The  first  of  these  is  the  spread  of  knowledge  on  these  subjects  through- 
out the  country.    Under  this  head  we  must  recognize  the  great  impor- 
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was  recommended  by  Mr.  Lincoln,  with  sublime  faith  in  the  salvation 
of  his  country,  in  the  midst  of  the  civil  war,  and  which  has  been,  by 
the  liberality  of  the  Government,  prosecuted  under  various  departments 
ever  since.  I  need  hardly  make  special  mention,  in  addition,  of  the 
reports  of  the  Commissioner  of  Mining  Statistics,  which  have  appeared 
annually  since  lSGU,  and  have  reflected  upon  our  own  community  the 
light  of  the  gathered  technical  knowledge  of  the  world,  while  thevhave 
in  turn  exhibited  to  the  world  the  resources  and  the  progress  of  Amer- 
ica. Such  works  as  those,  together  with  the- technical  periodical*  and 
the  occasional  volumes,  translated  or  original,  which  have  come  from 
the  American  press,  have  contributed  already  a  great  deal  to  the  edu- 
cation of  our  mining  communities.  The  Government  lias  not  done  too 
much  in  this  direction ;  but  it  seems  to  me  that  it  should  continue  this 
most  necessary  and  proper  work  in  a  more  systematic  and  uniform  way. 
There  ought  to  be  no  conflict  of  authorities,  no  duplication  of  work,  no 
unnecessary  expenditure  of  labor  and  money  in  the  face  of  a  task  so 
great. 

Next  in  order,  I  may  rank  the  influence  of  the  technical  schools.  The 
number  of  these  has  rapidly  increased  during  the  past  ten  years  ;  and 
I  venture  to  say  that  many  of  them  compare  favorably,  in  theoretical 
instruction  at  least,  and  several  of  them  in  the  apparatus  of  instruction, 
with  the  famous  schools  of  the  Old  World.  The  Massachusetts  Insti- 
tute of  Technology,  at  Boston  ;  the  School  of  Mines  of  Columbia  Col- 
lege, at  New  York  :  the  Sheffield  Scientific  School  of  Yale  College,  at 
New  Haven ;  the  Stevens  Institute  of  Technology,  at  Hoboken ;  the 
Pardee  Scientific  Department  of  Lafayette  College,  at  Easton;  the 
excellent  school  at  Rutgers  College,  under  the  direction  of  Professor 
Cook;  the  new  Scientific  Department  of  the  College  of  New  Jersey; 
the  School  of  Mining  and  Metallurgy  of  Lehigh  University,  at  Beth- 
lehem; the  School  of  Mining  and  Practical  Geology  of  Harvard  Uni- 
versity, at  Cambridge  ;  the  Scientific  Department  of  the  University  of 
Pennsylvania,  in  this  city  ;  the  School  of  Mines  of  Michigan  University, 
at  Ann  Arbor  ;  the  Missouri  School  of  Mines  and  Metallurgy,  at  Itolla  ; 
the  Polytechnic  Department  of  Washington  University,  at  Saint  Louis; 
and  the  similar  department  of  the  University  of  California,  at  Oakland; 
and  perhaps  some  others  which  I  have  omitted  to  name— this  is  a  list 
of  schools  for  instruction  in  the  sciences  involved  in  mining  and  metal- 
lurgical practice,  of  which  we  need  not  be  ashamed.  What  our  schools 
undoubtedly  need  is  a  more  intimate  relation  with  practice.  But  this 
theme  I  need  not  touch.  It  has  been  ably  and  amply  discussed  at  the 
joint  meeting  last  night  of  the  two  bodies  most  fully  aware  of  all  its 
bearings. 

One  more  agency  of  the  spread  of  technical  knowledge  deserves  spe- 
cial mention.  I  refer  to  the  influence  of  societies  like  the  Institute  of 
Mining  Engineers.    The  five  years'  activity  of  this  institute  has  im- 
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pressed  upon  the  professions  which  it  represents  a  spirit  of  union,  an 
enthusiasm  of  progress,  a  mutual  recognition  of  the  claims  of  theory 
and  practice,  which  cannot  be  too  highly  estimated.  Perfect  our  school's 
as  much  as  we  may,  the  association  of  the  young  engineer  with  expe- 
rienced engineers,  the  contact  of  his  mind  with  mature  minds,  their 
recognition  of  his  merit,  their  correction  of  his  errors,  constitute  the 
necessary  supplement  to  the  school- training.  The  average  man,  at 
least,  should  not  be  left  to  wrestle  with  his  professional  career  alone. 
He  will  make  bel  tor  progress  and  take  more  pleasure  in  it  if  he  calls  to 
his  aid  the  element  of  social  sympathy,  and  the  intellectual  re-enforce- 
ment expressed  in  the  proverb,  "  Many  heads  are  better  than  one." 

One  further  consideration,  and  I  have  done.  The  effect  of  growing 
intelligence  and  knowledge  in  improving  our  methods  of  industry  would 
come  short  of  some  great  ends  if  it  operated  only  through  the  self-in- 
terest of  the  individual.  Many  reforms  are  beyond  the  power  of  the 
individual ;  some  are  not  even  to  his  interest.  Thus  the  miner,  under  a 
possessory  titlo  en  a  gold-bearing  qaartzvciu  in  Colorado,  may  kuow 
that  with  a  greater  investment  of  capital  ho  could  manage  to  "reduce 
his  losses  of  gold  in  extraction  ;  but  the  capital  may  be  wanting;  or  he 
may  know  that  by  robbing  the  mine  of  its  richest  ores  only,  and  allow- 
ing it  to  cave,  he  is  probably  destroying  more  valuable  resources  than 
he  utilizes;  but  the  mine  is  only  temporarily  his,  and  he  prefers  quick 
gains  to  permanent  oues.  So  long  as  the  anthracite  lands  of  Pennsyl- 
vania were  leased  to  countless  small  operators,  who  paid  royalty  only  on 
the  coal  which  they  sent  to  market,  it  was  useless  to  explai  n  to  them  that 
they  wasted  a  third  of  the  coal  in  the  ground,  and  another  third  in  the 
breaker,  or  that  they  ruined  thousands  of  acres  of  coal-beds,  overlying 
those  which  they  recklessly  worked.  If  there  were  no  natural  remedy 
for  this  wicked  waste  of  the  reserved  force  upon  which  the  future  pros- 
perity and  comfort  of  mankind  depend,  it  would  be  the  highest  duty  of 
Government  promptly  to  take  into  its  own  hands  the  direction  and  man- 
agement of  the  mines  of  coal  which  society  holds  in  trust  for  the  fu- 
ture: but  already  it  is  easy  to  detect  the  operation  of  a  new  social  law 
developed  within  the  memory  of  man,  yet  the  fruit  of  the  preparation 
of  the  ages  during  which  society  has  been  slowly  built  np,  and  matured 
into  its  present  form  and  conditions. 

To  the  philosophic  observer,  the  controlling  law  which  runs  through 
the  whole  history  of  man,  down  to  the  present  centnry,  is  the  law  of 
dispersion,  diffusion,  distribution,  the  centrifugal  social  force,  so  to 
speak,  which  by  its  irresistible  power  has  tended  not  merely  to  scatter 
mankind  over  the  face  of  the  habitable  globe,  but  through  what  are 
termed  civilizing  and  christianizing  agencies  to  place  communities  and 
individuals  upon  the  common  plane  of  equal  rights  in  the  domain  of 
nature  and  before  the  law. 

From  the  time  of  the  confusion  of  tongues  at  the  tower  of  Babel, 
through  the  long  history  of  the  early  oriental  empires,  which  reduced 
society  to  the  rule  of  order  and  then  broke  up  into  fragmentary  politi- 
cal organizations,  retaining,  nevertheless,  the  principles  of  cohesion 
acquired  by  bitter  experience ;  through  the  Greek  and  Roman  imperial 
political  structures  upon  which  were  ingrafted  the  civilization  and  the 
religion  which  their  downfall  made  the  common  heritage  of  the  northern 
barbarians  who  came  for  destruction,  but  were  themselves  transformed 
iuto  the  apostles  of  a  more  liberal  and  enlightened  social  organization, 
this  law  of  dispersion  has  never  ceased  to  exercise  its  power  and  its 
supremacy.  The  very  inventions  of  man  are  only  so  many  proofs  of 
the  unceasing  operation  of  this  law.    In  warfare,  gunpowder  and  fire- 
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arms  merely  enlarged  the  area  over  which  it  was  possible  to  carry  on 
military  operations;  the  magnetic  compass  only  widened  the  field  of 
commerce  :  the  printing-press  and  the  telegraph  are  merely  agencies  for 
the  diffusion  of  thought;  the  steam-engine  is  but  a  means  whereby  it 
becomes  possible  to  establish  local  industries  in  every  part  of  the  habit- 
able globe ;  and  the  eaual  and  the  railway  are  essentially  distributors 
of  the  products  and  the  wealth  of  the  human  race. 

Although  there  is  an  impression  abroad  that,  this  age  is  one  of  grow- 
ing concentration  of  property,  no  man  can  study  the  history  and  the 
facts  of  the  development  of  society  without  coming  to  the  conclusion 
that  at  no  period  has  there  been  so  general  and  equal  a  distribution  of 
rights  and  property  as  in  the  present  age.  The  destruction  of  the  feudal 
system  was.  in  reality,  the  establishment;  of  a  new  and  better  theory,  in 
regard  lo  the  ownership  of  land,  which  has  borne  its  legitimate  fruits  in 
the  subdivision  of  estates  in  France,  through  the  convulsions  of  a  revo- 
lution ;  in  the  more  general  distribution  of  lauded  property  in  Germany, 
and  in  that  steady,  remarkable,  and  successful  agitation  in  Knglniul, 
which  is  now  showing  its  results  in  the  limitation  of  entail,  the  simplifi- 
cation of  transfer,  the  enlargement  of  the  suffrage,  and  the  acquisition 
of  small  freeholds,  whereby  political  power  is  being  slowly  but  surely 
transferred  from  the  great,  landholders  to  the  middle  classes  of  the  most 
powerful  and  compact  political  organization  which  the  world  has  ever 
seen. 

While,  then,  there  is  thus  an  unmistakable  progress  in  the  world 
towards  a  juster  and  more  general  distribution  of  the  control  of  the  re- 
sources of  nature  and  of  the  fruits  of  human  industry,  the  present 
century  has,  undoubtedly,  developed  a  new  and  remarkable  centralizing 
tendency,  which  might  tie  denominated  the  centripetal  industrial  force. 
I  apeak  of  the  application  of  the  corporate  principle  to  the  management 
of  industrial  enterprises,  producing  a  .concentration  of  property  and 
management  through  the  diffusion  of  ownership.  Under  the  corporate 
system,  the  number  of  owners  may  be  unlimited,  but  the  management 
is  necessarily  confined  to  a  few  hands.  It  is  the  political  idea  of  repre- 
sentation applied  to  industrial  enterprises;  it  is  the  common  wealth  in 
its  industrial,  and  not  in  its  political  sense,  which  is  concentrated  for 
the  materia]  wants  and  progress  of  the  humau  race.  Now,  this  law  of 
universal  ownership,  under  limited  management,  heretofore  applied 
with  marked  success  during  the  latter  half  of  the  present  century  to 
great  manufacturing  establishments  in  this  country,  and  of  late  in 
Europe,  and  of  necessity  lo  railroads  everywhere,  has  at  length,  by  slow 
but  irresistible  steps,  taken  possession  of  the  great  mining  enierorises 
of  the  United  States,  and  to-day  has  its  strongest  and  most  iuterestiu:;' 
development  in  the  anthracite  coal  region,  which  may  be  said  to  be 
monopolized  by  six  great  corporations,  administered  by  a  very  small 
number  of  able  officers  representing  a  vast  body  of  owners  who  rely 
upon  steady  but  not  excessive  dividends  for  their  support.  It  is  the 
fashion  to  denounce  these  corporations  as  monopolizers,  lint  it  is  only 
the  thoughtless  who  do  not  investigate  below  the  surface,  who  take  this 
view  of -what  is  really  the  most  interesting  and  suggestive  application 
in  our  day  of  a  powerful  and  irresistible  force  originating  in  the  very 
heart  of  the  social  fabric.  The  monopoly  is  not  the  monopoly  of  owner- 
ship, for  everybody  is  free  to  buy  and  sell,  and  there  is  no  day  when  a 
man  with  money  may  not,  at  its  value,  procure  a  share  in  these  enter- 
prises. And  no  one  familiar  with  business  will  pretend  that  the  profits 
have  been  out  of  proportion  to  the  cost  and  the  risk  of  the  undertakings, 
and  no   more  conclusive  answer  to  any  complaint  on  the  score  of 
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monopoly  can  be  made,  than  that  to-day  the  shares  in  these  corpora- 
tions, in  "many  cases,  are  selling  below  the  original  money  cost.  These 
corporations  arc,  in  fact,  not  the  creators,  but  the  outgrowth  of  a  new 
and  beneficent  principle,  which  has  begun  to  assert  itself  in  society, 
and  will  continue  to  grow  in  power  until  the  end  of  time.  This  princi- 
ple is  the  practical  association  of  diffused  capital,  through  the  agency 
of  corporate  organization,  with  labor,  for  the  promotion  of  economy,  for 
the  improvement  of  processes,  and  for  the  general  welfare  of  mankind. 
The  capital  is  derived  from  innumerable  sources,  just  as  the  little 
rills,  finally,  through  streams  and  rivers,  constitute  the  great  ocean. 
The  laborer' himself  may  thus  be  the  capitalist,  and  the  capitalist  may 
thus  be  the  laborer,  each  taking  his  share  of  that  portion  of  the  fund 
which  is  appropriated  to  labor  and  to  capital,  and  often  in  a  double  ca- 
pacity taking  a  share  from  both. 

In  its  perfect  and  ultimate  development  it  embodies  the  Christian  idea 
of  "having  all  things  iu  common,"  yet  "rendering  unto  Caesar  the 
things  that  are  CtesarW 

The  rate  of  profit  which  may  be  derived  from  these  great  enterprises, 
subject  as  they  are  to  the  scrutiny,  criticism,  and  judgment  of  the  pub- 
lic, in  an  age  when  nothing  escapes  notice,  and  all  rights  and  property 
are  virtually  subordinated  io  the  popular  will,  can  never  be  excessive,  for 
two  reasons:  on  the  one  side  the  pnblic  will  inevitably  demand  lower 
prices  I'or  an  article  of  primary  consequence  in  every  household,  and 
these  corporations,  creatures  of  the  public  will  as  they  are,  could  not 
successfully  resist  such  a  demand,  based  upon  excessive  or  unreasonable 
profits.  On  the  other  hand,  whenever  the  dividends  rise  above  a  rea- 
sonable rate  of  compensation,  the  laborers  engaged  in  the  production  of 
coal,  from  whom  these  profits  cannot  be  concealed,  will  justly  claim,  and 
rightfully  secure,  a  larger  share  of  the  fruits  of  their  labor.  The  checks 
upon  any  unreasonable  exercise  of  the  power  conferred  by  the  owner- 
ship under  limited  management  of  the  anthracite  coal-fields,  are  in 
reality  so  powerful  that  the  public  have  nothing  to  fear  from  this  cause, 
but  the  corporations  have  rather  reason  to  dread  that  they  may  not 
have  justice  at  the  hands  of  the  public  and  the  working  classes.  This 
justice  they  can  only  hope  to  secure  by  the  wisest,  best,  and  most  eco- 
nomical management  and  administration  of  the  property  they  control, 
and  whatever  profits  they  may  hereafter  derive  and  be  allowed  to  divide 
among  the  owners  will  be  rather  due  to  the  economies  which  they  may 
be  able  to  introduce,  whereby  the  article  is  furnished  at  the  lowest  pos- 
sible rate,  than  to  any  fancied  monopoly  which  they  may  have  in  the 
coal  itself,  or  in  its  transportation  to-market. 

Already,  by  the  application  of  adequate  capital ,  -raided  by  the  largest 
experience  and  the  highest  technical  skill,  the  anthracite  coal-mines, 
from  being  worked  in  a  wasteful  and  extravagant  manner,  are  being 
rapidly  put  in  the  best  possible  shape  for  the  economical  delivery  of 
coal  at  the  surface,  and  for  the  preservation  of  every  portion  of  the  store 
upon  which  the  future  value  of  the  property  must  depend.  But  besides 
economy  in  mining  and  care  in  preserving,  there  must  be  regularity  and 
stability  in  the  operations  of  the  mine.  There  can  be  no  real  profit 
where  these  operations  are  subject  to  constant  interruption,  caused  by- 
Strikes  or  other  artificial  impediments.  The  loss  of  interest  on  the  plant 
at  the  mines  and  in  the  lines  of  transportation,  caused  by  any  serious 
stoppage  to  the  works,  would,  of  itself,  be  suliicieni  to  render  investments 
of  this  kind  unprofitable.  Itence  the  out-put  must  be  regulated  and 
proportioned  to  the  wants  of  the  market.  But  this  regulation  must  be 
continuous  and  not  spasmodic.     To  enable  this  to  be  done,  large  stocks 
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of  coal  must  necessarily  be  kept  on  hand,  in  order  that  any  sudden 
demand  may  be  properly  met  without  any  serious  increase  in  price :  and 
in  dull  times  the  accumulation  and  restoration  of  the  stock  will  give 
steady  employment  to  the  miners,  to  whose  families  any  cessation  of 
work  is  a  calamity  of  the  most  serious  character,  and  to  society  an  un- 
mitigated evil.  To  insure  continuous  operations,  the  best  relations  must 
exist  between  the  corporate  owners  and  the  laborers  in  their  employ. 
It  is  notorious  that  throughout  the  coal  regions  these  relations  have 
been  of  the  most  unsatisfactory  character,  resulting,  at  often -recurring 
intervals,  in  strikes  and  lock-outs,  which  have  no  redeenrmg  feature, 
but,  on  the  contrary,  have  raised  the  price  of  coal  to  the  consumer, 
have  impaired  the  dividends  of  the  owners,  and  have  reduced  the  work- 
iugmen  and  their  families  to  a  condition  of  suffering  and  demoralization 
appalling  to  every  well-wisher  of  his  race.  It  is  fortunate,  therefore, 
that  the  interests  of  all  classes  concur  in  the  prevention  of  Ikcse  destruc- 
tive and  demoralizing  collisions.  ;ind  that  the  owners  of  the  property,  for 
their  own  self-protection,  will  be  driven  to  remove  the  causes  which  "have 
produced  them.  It  is  idle  for  them  to  expend  their  capita!  for  the  best 
machinery,  for  the  highest  skill,  for  the  most  economical  transportation, 
unless  they  can,  at  the  same  time,  insure  a  continuous  production  from 
a  contented  laboring  population. 

This  they  have  it  in  their  power  to  do.  If  the  same  spirit  of 
sacrifice  which  has  sent  out  our  missionaries  into  every  heathen  land, 
had  been  shown  iu  the  coal  regions,  and  the  same  efforts  had  been  made 
to  establish  and  maintain  the  school  house,  the  church,  and  above  all 
the  Sunday-school,  which  have  borne  such  fruits  elesewliere  in  this  broad 
land  ;  if  the  hospital  for  the  sick,  and  the  comfortable  refuge  for  the 
unfortunate  had  been  carefully  provided;  if  reading-rooms  and  night- 
schools,  and  rational  places  of  amusement  had  from  the  outset  been 
maintained  for  a  growing  and  restless  population,  the  coal  regions  to- 
day might  have  been  a  paradise  upon  earth  instead  of  a  disgrace  to  civ- 
ilization.  And  here  it  is  that  this  new  power  of  concentrated  manage- 
ment can  exert  itself  with  sure  and  absolute  success.  The  appropria- 
tion of  a  few  cents  per  ton  on  the  coal  mined  to  the  work  of  improving 
the  moral  and  intellectual  conditions  of  the  miners  and  their  families 
will,  in  a  time  incredibly  short,  change  the  whole  face  of  society  iu  the 
coal  regions. 

To  he  effective,  however,  this  concentration  of  a  fixed  amount  on  each 
ton  of  coal  sent  to  market  must  be  as  absolute  and  final  as  that  portion 
of  the  proceeds  which  is  devoted  to  pumping  the  mines,  or  driving  the 
gaugways.  It  must  not  come  from-  grace,  but  from  a  sense  of  dutv  in- 
volved in  the  ownership  of  property,  and  dictated  by  a  wise  regard  for 
its  preservation  and  permanent  value.  Even  if  this  percentage  were 
added  to  the  price  of  the  coal  the  addition  would  not  be  grudged  by  the 
public  ;  but  in  fact  no  such  addition  could  possibly  occur,  as  there  "is  no 
surer  way  of  promoting  economy  in  the  cost  of  production  than  by  im- 
proving the  social  condition,  the  self-respect,  and  the  intelligence  of 
those  who  are  engaged  in  the  work  of  production,  which  thus  becomes 
continuous  and  systematic.  Until  the  great  companies  thus  recognize 
the  dulies,  the  responsibilities,  and  the  opportunities  for  good,  which 
are  offered  by  the  new  social  development  which  lias  rendered  their  ex- 
istence a  necessity  as  well  as  a  possibility,  they  mast  not  complain  that 
they  are  regarded  with  distrust,  and  as  enemies,  both  by  the  public 
which  consumes  their  products,  and  by  the  working  classes  who  see  in 
them  only  grasping  employers  without  a  conscience.  What  individual 
owners  could  not  do,  it  is  easy  for  these  great  companies  to  put  in  prac- 
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tice  ;  but  the  effort  most  be  as  earnest  and  serious  as  is  the  business  of 
producing  the  coal  and  getting  it  to  market.  The  very  best  talent  must 
be  secured  for  the  organization  and  management  of  the  various  agen- 
cies necessary  for  the  moral,  intellectual,  and  social  improvement  of  the 
working  classes,  who  must  be  themselves  associated  in  the  administra- 
tion of  the  fund  created  and  expended  for  their  beneiit.  Five  cents  per 
ton  would  produce  an  annual  revenue  of  over  $1,000,000  applicable  to 
this  necessary  and  noble  use,  and  five  years  of  its  intelligent  and  con- 
se  ion  lion  s  administration  would  convert  what  in  some  regions  has  been 
aptly  termed  a  "  hell  upon  earth"  into  a  terrestrial  paradise  which  would 
be  the  pride  and  the  glory  of  the  new  world. 

What  more  fitting  celebration  of  the  centennial  year  of  American 
Independence  could  be  possibly  suggested  or  devised,  or  how  could  the 
advent  of  the  incoming  century  be  better  signalized,  than  by  the  foun- 
dation on  the  part  of  the  great  anthracite-coal  companies  of  a  new  de- 
partment in  their  administration  for  the  moral,  mental,  social,  and  physi- 
cal improvement  of  the  workhigmcn  and  their  families,  and  by  the  ap- 
propriation of  a  fixed  charge  on  coal  for  this  purpose  I  Let  each  of  them 
select  a  well-paid  and  competent  agent  to  devote  himself  to  this  work ; 
let  the  various  agencies  be  wisely  organized  and  surely  perfected,  and 
there  will  be  realized  one  of  the  greatest  triumphs  of  that  gospel  which 
proclaimed  "  peace  on  earth  and  good-will  toward  men."  The  exam- 
ple thus  set  will  soon  extend  itself  to  other  industries,  and  to  every 
branch  of  business  which  can  adapt  the  corporate  principle  of  the  con- 
centration of  management  through  diffusion  of  ownership,  the  result  of 
which  will  be  that  the  strange  phenomenon,  now  felt  throughout  the 
civilized  world,  of  a  general  glut  of  products  in  the  face  of  general  want, 
of  them,  will  never  again  be  witnessed ;  because,  when  the  working 
classes,  through  the  diviner  agencies  of  Christian  effort,  shall  have  con- 
stant employment  and  adequate  compensation,  the  sure  results  of  gen- 
eral enlightenment  and  a  cultivated  conscience  in  the  use  of  property, 
the  power  of  consumption,  now  so  far  in  arrear,  will  surely  overtake  the 
power  of  production,  and  re-establish  the  equation  which  nature  in- 
tended to  subsist  between  them.  Thus  may  be  realized  that  Christian 
eoumioi.iwe.aHli.  which  has  been  the  dream  of  the  patriot,  the  philanthro- 
pist, and  the  statesman  in  all  ages,  in  which  every  man  who  is  willing 
to  work  shall  find  employment,  and  in  which  the  products  of  industry 
will  be  so  distributed  that  every  man  shall  feel  thai  he  has  received  his 
fair  share  of  them  ;  in  which  there  will  he  neither  abject  and  hopeless 
poverty  on  the  one  hand,  nor  superfluous  riches  on  the  other,  because 
the  problem  of  how  to  distribute  capital  through  the  concentration  of 
management  will  have  been  fully  solved  and  be  thoroughly  compre- 
hended by  all  classes  in  the  community;  in  which  the  quaint  questions 
put  by  Sir  Thomas  More,  three  hundred  and  sixty  years  ago,  will  at 
length  have  been  answered,  and  his  suggestive  commentary  thereon 
have  lost  its  significance : 

"Is  not  that  government  both  unjust  and  ungrateful,  that  is  so  prodi- 
gal of  its  favors  to  those  that  are  called  gentlemen  or  goldsmiths,  or 
such  others  who  are  idle,  or  live  either  by  flattery,  or  by  contriving  the 
arts  of  vain  pleasure ;  and  on  the  other  hand  takes  no  care  of  those  of  a 
meaner  sort,  such  as  plowmen,  colliers,  and  smiths,  without  whom,  it 
could  not  subsist? 

"But  after  the  public-  has  reaped  all  the  advantages  of  their  service, 
and  they  come  to  be  oppressed  with  age,  sickness,  and  want,  all  their 
labors,  and  the  good  they  have  done  is  forgotten,  and  all  the  recompense 
given  them  is,  that  they  are  left  to  die  in  great  misery.    The  richer  sort 
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are  often  endeavoring  to  bring  the  hire  of  laborers  lower,  not  only  by 
their  fraudulent  practices,  but  by  the  laws  which  they  procure  to  be 
made  to  this  effect,  so  that  though  it  is  a  thing  most  unjust  in  itself  to 
give  such  small  rewards  to  those  who  deserve  so  well  of  the  public,  yet 
they  have  given  those  hardships  the  name  and  color  of  justice,  by  pro- 
curing laws  to  be  made  for  regulating  them." 

Although  I  quote  from  the  Utopia,  let  it  not  be  supposed  that  there  is 
anything  Utopian  or  impracticable  in  the  proposition  which  I  have  ad- 
vanced. It  seems  to  me  to  be  the  nest  great  step  to  be  taken  for  the 
amelioration  of  the  condition  of  mankind.  The  law  of  diffusiou  which 
thus  far  has  governed  the  progress  of  the  human  race  toward  a  higher 
and  better  plane  of  civilization,  has  at  length  made  an  effective  lodg- 
ment in  the  domain  of  capital,  whereby  it  is  rendered  capable  of  infinite 
division  without  impairing,  but  in  effect  improving  the  economy  and 
force  of  its  administration.  The  reproach  that  "corporations  have  no 
souls,"  must,  and  will,  next  be  removed,  so  soon  as  the  beneficent  possi- 
bilities inherent  in  these  agencies  shall  be  generally  recognized,  and 
those  who  are  called  to  the  management  -shall  we  Unit,  because  capital 
is  aggregated,  the  primary  law  on  which  all  property  rests?  that  it  is  a 
trust  to  be  administered  for  the  public  good,  loses  none  of  its  force,  but 
can,  in  reality,  only  assert  itself  in  all  its  vigor  when  concentrated  man- 
agement is  brought  to  bear  upon  great  aggregations  of  capital.  Man 
did  not  become  a  "living  soul"  until  God  breathed  into  bim  the  breath 
of  life.  So  corporations  are  mere  machines  until  they  are  inspired  by 
the  associated  conscience  of  society,  to  which  they  can  give  ready  and 
effective  expression,  and  I  look  for  this  expression  first  from  the  great 
coal  companies,  because  their  property  and  their  peculiar  organizations 
make  it  easy  as  well  as  profitable  for  them  to  put  in  practice  tho  funda- 
mental idea,  that  a  fixed  portion  of  the  proceeds  of  industry  should  be 
invariably  devoted  to  the  social  improvement  of  those  who  labor  di- 
rectly for  its  development. 

If  the  seed  here  dropped  should  take  root,  as  I  pray  and  believe  it 
will,  then  indeed  will  the  country  and  the  world  have  reason  to  rejoice 
at  the  industrial  development  of  the  last  hundred  years,  and  the  cele- 
bration of  this  Centennial  be  the  dawn  of  a  better  day  for  the  patient 
eons  of  toil,  who,  let  it  be  confessed,  with  all  frankness  and  humility, 
have  not  yet  been  endowed  with  their  fair  share  of  the  good  things  of 
this  goodly  earth. 


Population  of  the  United  States. 

[I'r'iii!  tin:-  1,'jiikiL  Spates  Cvesus  Returns.] 


1790 3,929,214 

1800 5,308,483 

1810 7,239,881 

1820 9,6;i;t,eaa 

1S30 12,  <-ti(J,  eilly 


1640 17,069,453 

1850 2:5,l!!l,H7fS 

i860 3i,u;;,;;ai 

1870 36,558,371 
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Table  of  production  of  leading  -metals  and  minerals  in  the   United  Slates  during  the  first 
century  of  National  Independence. 

[Prepared  by  K.  W.  Raymond.] 
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Production  of  Comstock  lode. 
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,  in  round  numbers,  $200,000,000,  of  which  about  $80,000,000  i 
in  gold  and  $120,000,000  silver,  according  to  Mr.  J.  D.  Hague. 
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THE  BOSTON  AND  COLORADO  SMELTING  WORKS. 

By  T.  Eglestos,  Ph.  D." 

CahmtUa  School  of  Mines,  Xew  Fort  City. 


The  Boston  and  Colorado  Smelting  Works  are  situated  in  the  town  of 
Black  Hawk,  Gilpin  County,  Colorado,  on  the  Clear  Creek  Narrow 
(I'ui-'O  Uailwav,  iw  miles  from  Denver,  in  the  Rocky  Mountains,  at  an 
altitude  of  7,800  feet.  It  was  one  of  the  first  works  erected  for  the  met- 
allurgical treatment  of  gold  ores,  and  the  only  one  established  in  Colo- 
rado on  a  large  scale  which  has  been  uniformly  successful.  Loth  gold 
and  silver  ores  are  treated,  and  gold,  silver,  and  copper  produced,  lhe 
lead  is  not  separated  from  the  ores  nor  paid  for,  if  it  exists,  and  is  en- 
Ihvlv  lo-t  in  the  residues.  The  works  were  planned  and  built  by  Pro- 
fessor Hill,  formerly  professor  of  chemistry  in  Brown  University,  i.  rovi- 
deuce  B.  I.,  and  is  still  managed  by  him,  assisted  by  Mr.  Richard  Pearce, 
formerly  professor  i  n  the  School  of  Mines  at  Truro,  England.  They  are 
very  advantageously  situated  with  regard  to  the  ore-producing  regions, 
having  Boulder  Oonnty  on  the  north,  which  produces,  besides  ordinary 
gold  ores,  a  series  of  tellurium  minerals,  such  as  altaite,  sylvamte,  and 
finite,  which  are  very  rich  in  gold  and  silver.  They  are  associated  with 
copper  and  iron  pyrites,  blende,  galena,  and  the  carbonate  and  oxides 
of  iron.  Gilpin  County  itself  produces  for  the  most  part  the  pyrites  ot 
iron  and  copper,  rich  in  gold,  with  a  small  quantity  of  galena  and  blende, 
which  is  rich  in  silver.  In  some  mines  native  gold  is  found.  Clear 
Creek  Countv  to  the  south  furnishes  mostly  galena  and  blende,  very  rich 
in  silver.  The  works  also  receive  mattes  rich  in  gold  and  silver  made 
at  Alma,  in  Park  Connty,  and  tellurium  ores,  rich  m  gold,  from  the 
suulliern  part  of  the  Territory. 

The  works  are  thus  located  in  the  very  center  of  the  gold  and  silver 
producing  regions  of  Colorado,  and  lire  also  most  favorably  situated  with 
iv-ar.l  to'lranspoLLation.  Thev  treated  in  1874  30  tons  of  ore  and  tail- 
ings in  24  hours,  and  produced  700,000  ounces  of  silver,  12,000  ounees 
lo  15000  ounces  of  gold,  and  225  tons  of  copper.  With  matte  from 
Alma,  their  production  in  1875  will  be  110,000  ounces  of  silver,  25,000 
ounces  of  gold,  and  250  tons  of  copper. 

Gold  ores.— The  gold  ores  are  divided  into  three  classes.  1  be  first 
class  consists  of  auriferous  copperp.yril.es  containing  from  2  to  10  per 
cent,  of  .copper,  2  ounces  to  10  ounces  of  gold,  and  2  ounces  to  10  ounces 
of  silver.  These  ores  average  -1  per  cent,  of  rapper,  ol  ounces  of  gold, 
and  6  ounces  of  silver.    The  second  class  are  tailings  from  the  gold 

'This  clianter  wtia  jiii'(m.tv.l  In  l.'rotVi-aor  Iil^li'tron  ;us  ;i  r;q>iT  l<>r  ilm  Anniricrm  Ihbu- 
iiim  of  Minim'  Em-h-oh-ts.  and  a'liirjiljciiU'  cpy  «';i*  tun.iMicu  l.»  me  t..r  tliis  iv[>.ui,  it 
being  autieipatuil  ciu!  Urn  report,  would  In-  lni^ed  beiovo  LljirTiiiLKiic'.ums  uf  trie  Insti- 
tute.—E.  W.  E. 
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mills,  consisting  of  pjrites  will  about  1J  per  cent,  of  copper,  H  ounces 
ot  gold,  and  4  ounces  of  silver.  The  third  class  consists  of  tellurian, 
ores,  ivnichhave  a  very  siliceous  gangue,  and  contain  Inn  ounces  lo  L'UI> 
ounces  of  go  Id,  and  6  ounces  to  10  ounces  of  silver.  These  ores  come 
mostly  from  Bonlder  County,  and  are  often  worth  810,000  to  815,000  to 
the  too* 

Silver  ores.— Ihe  silver  ores  of  the  first'class  consist  of  surface-ores 
most  y  free  from  sulphur,  containing  70  per  cent,  of  silica.  They  con- 
tain 100  ounces  of  sil  vcr  and  5  to  6  per  cent,  of  lead,  and  no  gold.  Those 
ot  the  second  class  are  sulphurets,  rich  in  blende  and  poor  in  galena 
ami  pyrites;  they  contain  150  ounces  of  silver,  15  per  cent,  of  zinc  and 
lead,  ami  no  gold. 

The  cost  of  material  at  the  works  is : 

Wood,  per  cord .. 

T'iiv-lii.i<'!;,  i„-r  HuHis-nicl *?  "JJ 

Common  brick,  per  thousand " \       '.' 

Iron  castings,  per  pound " li  Jj" 

Wrought  iron,  per  pound '-'-'.'.'/.'.'.'.'.'."'. '."'. no 

The  cost  of  delivering  the  silver  in  New  Yorkis'lA  per''ce"nt!  of  its 
:issiiy  value,  taken  at  the  valuation  of  the  works.  The  rate  for  gold  is 
six-tenths  per  cent.  e 

The  general  plan  of  these  works  is  given  in  Fig.  1,  Plate  I  The  dia 
gram,  Fig.  1*,  indicates  the  various  processes,  showing  what  becomes  of 
each  of  the  prod  nets  in  the  different  stages.  The  treatment  consists  of 
eight  distinct  operations,  most  of  which  are  more  or  less  subdivided 
These  operations  are : 

1.  Sampling  the  ore. 

2.  Boasting  the  ore. 

A.  Large  ore  roasted  in  heaps. 

B.  Small  on:  rousted  i;i  ;t  nv^rberatory  furnace. 
X  .I-iitsii.M  for  matte. 

i.  Ziervogel's  process. 

A.  Crushing  and  roanting  the  matte  for  sulphate  of  silver. 
a.  Leaching  the  roasted  matte  ami  precipitation  of  the  silver. 

C.  Washing  and  fusing  tha  cement  silver. 

D.  Precipitating  the  copper. 

E.  Eetiniii;;  eisimmt  copper. 

5.  Tvi-n.lmt.ui,  of  tin;  Zit-rvogi^t  tub  residues. 

A.  Fusion  for  white  metal. 

B.  lioasting  the  white  metal. 

C.  Treatment  of  the  pimple  metal, 

8.  Treatment  of  the  oxidised  copper  alloy. 

I. — SAMPLING  THE  OEE. 
JPl  T  j?  Pnrcha!ed  in  Iar?e  and  small  sample  lots  varying  from  50 
n7        t0  °  *>DB  9* X toJts\    II  is  saffiPled  ^  first  taking  one-tenth  of  the 
lot  and  putting  it  through  a  crusher*  and  a  pair  of  Coruish  rolls,  and. 

STtrtErfE*  a8,nsua1',   Wlien  the  ore3a™sent  by  the  owner  for  treat? 
ment  the  charge  formerly  was: 

For  ores  containing  $50,  £35 

70^  37 

"  "  80,  38 

"  "  100,  40 

"  "  200,  50 

,  "  "  300,  60 

and  so  on. 
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The  arrangement  of  July,  1874,  was  that  the  company  should  pay  for 
gold-ores  at  the  rate  of  85  per  cent,  of  the  total  value  of  the  gold  and 
silver  contained  (premium  added)  after  deducting  $35  per  ton  currency 
for  treatment.  The  gold  is  estimated  at  $20  sold  per  ounce,  and  the 
silver  at  $1.25  gold  per  ounce,  with  the  premium  added,  3  per  cent,  below 
New  York  quotations. 

The  arrangement  for  silver  at  the  same  time  is  given  in  the  tabic  below. 
The  prices  are  based  on  the  premium  on  gold  in  Sew  York,  ranging 
between  $1.10  and  $1.15. 

For  ores  containing     40  oz.  per  ton,    34  cents  per  oz.  in  currency. 


i,  Hi- 


nt; 


The  copper  is  paid  for  at  $1.50  currency  for  each  unit  by  the  dry 
Cornish  assay.  The  prices  given  in  Georgetown  differ  slightly  from  this. 
Below  are  given  the  prices  of  two  different  works  as  they  were  adver- 
tised in  July,  1874. 

Prices  ghvnfor  silver  by  W.  Bement,  Georgetown. 


Ounces  uf  silver  per  tun. 

l  =£3 

Mil 

|IP1 

kill 

1=111 

Cents. 

48 

D6 
99 

103 
101 

^    » 

94 
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At  Stewart's  Mill,  Georgetown,  the  following  prices  were  paid : 


Ore  containing     299  silver  or  less,    105  for  each  o; 


The  precious  metals  in  the  ores  were  formerly  never  paid  for  above  a 
certain  minimum,  which  for  silver  was  40  ounces,  and  for  gold  1£  ounces. 
All  above  this  minimum  was  paid  for  in  currency  at  the  rate  of  85  per- 
cent, of  its  bulliou  value.  For  all  copper  above  2  per  cent.,  81.50  cur- 
rency was  given  tor  each  unit. 

All  the  ores  received  are  piled  separately  on  the  sampling-ground. 
All  the  large  pieces  of  gold  ore  are  roasted  in  heaps,  and  are  then  passed 
through  a  crusher  and  rolls,  and  afterward  through  a  screen  with  four 
to  the  inch  mesh.  The  tellurium -ores  are  only  crushed  and  passed 
through  a  tea  to  the  inch  mesh  screen,  and  are  then  ready  for  smelting. 
The  surface  silver-ores  are  crashed  and  passed  through  a  four  to  the  inch 
mesh  screen,  and  then  go  to  the  furnace.  The  ores  rich  in  sulphur  are 
called  heavy  ores,  and  are  crushed  and  roasted  in  a  large  reverberatory 
furnace. 

II.— ROASTING  THE  ORES. 

A.  Roasting  ores  m  limps. — The  auriferous  pyrites  is  broken  to  2  inches 
square  in  a  crusher  and  roasted  in  heaps  of  about  50  tons  each.  The 
piles  are  made  in  the  usual  way,  with  a  wooden  chimney  about  7  feet 
high  in  the  center.  Wood  is  used  as  fuel.  The  amount  consumed  is 
two  cords  for  50  tons.  The  wood  is  burned  out  in  about  twelve  hours,  at 
which  time  the  sulphur  commences  to  burn.  The  pile  is  lighted  at  night, 
because  the  moisture  in  the  fuel  makes  sulphureted  hydrogen,  which 
would  annoy  the  men  in  the  day-time.  The  tire,  except  in  case  of  acci- 
dent, burns  until  the  roasting  is  complete.  The  sampler  takes  charge  of 
the  piles.  He  has  little  to  do  except  to  throw  fine  ore  on  the  cover  when 
he  sees  that  there  is  too  much  flame.  He  has  two  or  three  assistants, 
and  with  them  he  does  all  the  weighing  and  sampling,  and  takes  care  of 
the  piles.  When  the  pile  is  finished  the  outside  crust  of  unburned  py- 
rites is  taken  off  and  put  onto  the  next  pile.  The  roasted  ore  is  crushed 
and  goes  through  a  sieve  with  a  four  to  the  inch  mesh,  and  is  then  ready 
for  the  smelter.  One  man  does  the  whole  crushing.  The  roasting  is 
finished  in  about  six  weeks  from  the  time  the  fire  is  lit.  The  amount  of 
sulphur  remaining  in  the  ore  is  4  per  cent.  As  the  ores  contain  consider- 
able arsenic  the  pile  is  frequently  covered  on  the  outside  with  crystals 
of  arsenious  acid,  which  are  often  white,  but  generally  colored  with  a 
slight  trace  of  sulphur.  .  They  are  generally  found  when  there  has  been 
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a  hole  in  the  cover  of  the  pile,  and  their  usual  form  is  that  of  an  octa- 
hedron with  hollow  faces. 

B.  Boasting  the  ore  in  a  reverberatory  furnace. — The  ore  submitted  to 
this  process  is  said  to  be  calcined.*  The  tailings  and  finely-divided  cop- 
per-ores are  roasted  in  a  reverberatory  furnace,  called  a  calciner,  till  they 
contain  not  more  than  one-half  to  4  per  cent,  of  sulphur.  There  are  six 
of  these  calciners  in  the  works.  They  are  marked  K  on  the  ground- 
plan,  and  are  shown  in  detail  at  Figs.  2,  3,  and  4,  Plate  I.  Only  three 
of  them  are  in  use  at  a  time ;  two  of  these  work  into  the  same  flue.  The 
total  length  of  the  furnace  is  40  feet  on  the  outside,  including  the  fire- 
place. Each  furnace  has  three  step-hearths,  10  feet  long;  they  are  11 
feet  wide,  and  have  six  working  doors,  two  doors  to  each  hearth.  The 
hearths  are  4£  inches,  the  one  above  the  other,  and  are  equally  divided 
in  tho  length  of  the  furnace.  Each  one  is  rectangular,  with  the  usual 
waste  space  at  the  doors  tilled  up.  The  two  at  the  eud  have  their  cor- 
hits  rounded. 

On  comparing  the  relative  dimensions  of  these  furnaces,  it  will  be  seen 
that  the  surface  of  the  hearth  is  304  square  feet.  Tho  surface  of  the 
grate  is  16  square  feet.  If  the  fire-place  is  taken  as  unity,  the  relation 
between  the  surfaces  will  be  as  1  to  19. 

The  fire-place  is  arranged  for  long  sticks  of  wood,  and  has  a  door  at 
the  side.  It  is  5  feet  long  and  2  feet  8  iuehes  wide.  The  bridge  has  an 
air-hole  in  it  which  is  4$  inches  square,  and  communicates  with  the  in- 
terior of  the  hearth  by  four  openings.  The  width  of  the  bridge  is  28 
inches,  the  height  of  the  roof  above  the  hearth  is  23  inches,  and  at  the 
flue-end  it  is  IS  inches. 

The  furnace  is  built  of  red  brick,  fire-brick  being  used  only  in  the  fire- 
place and  on  the  first  hearth.  A  charge  of  one  ton  is  introduced  on  the 
hearth  nearest  the  flue,  so  that  there  are  three  tons  in  the  furnace  at  a 
time.  The  charge  of  ore  on  each  hearth,  spread  out  after  being  first  put 
in,  is  3  inches  deep,  but  it  swells,  so  as  to  be  4  inches  to  5  inches  in 
depth  od  the  hearth  nearest  the  fire-place ;  this  is  particularly  true  of  the 
tailings.  As  the  charge  is  drawn  once  in  eight  hours,  it  takes  twenty- 
four  hours  to  complete  the  roasting  of  one  ton  of  ore.  One  man  to  a 
shift,  who  brings  his  own  wood,  is  all  the  labor  that  is  required,  so  that 
two  men  work  three  tons  in  twenty-four  hours.  The  ore  is  brought  to 
the  furnace-men,  who  then  make  the  charge.  One  man  brings  all  the 
ore  for  three  furnaces.  The  men  from  the  calciners  always  assist  iu 
charging  the  calcined  ores  in*  the  matte-furnaces.  The  furnace  burns 
1£  cords  in  twenty-four  hours.  One  day  in  a  year  only  is  required  for 
necessary  repairs. 

III. — FUSION  FOB  MATTE. 

The  roasted  ore  is  fused  in  a  reverheratory  furnace  for  matte.  There 
are  three  of  these  furnaces,  which  are  marked  D  an  the  ground-plan, 
Fig.  1,  and  are  given  in  detail  in  Figs.  5,  6,  7,  and  8,  Plate  I.  Only  two 
or  them  are  in  use  at  a  time.  They  are  constructed  to  use  wood,  so  that 
the  fire-place,  which  is  5  feet  at  the  top  of  the  bridge,  is  only  2  feet  6 
inches  at  the  grate ;  it  is  5  feet  long,  and  4  feet  6  inches  deep  from  the 
grate  to  the  roof.  The  opening  in  the  fire-place  for  charging  fuel  is  at 
the  end  of  the  furnace,  and  not  at  the  side,  as  is  usual.  The  fire-place 
door  is  of  cast-iron ;  it  slides  in  a  groove,  and  is  counterpoised  with  a 

*Tho  word  "calcining,"  as  used  in  these  works,  moans  treating  the  oreeormattes  in 
a  fine  state  in  an  o.\u:Uziru;  nlmimphore.  The  terra  "masting"  means  the  treatment  of 
metal  ingots  or  mattes  in  largo  pieces  in  an  oxidizing  atmosphere.  As  these  words  are 
not  nsed  properly  in  a  metallurgical  seuae,  wo  shall  speak  of  both  as  roasting. 
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weight.  The  bridge  is  2  feet  6  inches  wide,  the  fire-place  side  is  2  feet 
3  inches,  and  the  laboratory  side  1  foot  10  inches  from  the  roof.  Just 
above  the  bridge  there  are  a  series  of  openings  in  the  roof,  3  inches  by 
1  inch,  for  the  admission  of  air,  which  follow  on  the  roof  the  contour  of 
the  laboratory  in  two  rows,  the  outside  having  eight  and  the  interior 
eleven  holes  each.  The  laboratory  is  15  feet  7£  inches  long  by  9  feet 
9  inches  wide.  The  working  door  is  at  the  end;  the  two  openings  at 
the  side  are  closed  for  this  operation. 

In  comparing  the  relative  dimensions  of  the  furnace,  we  find  that  the 
surface  of  the  tire-place  at  the  height  of  the  bridge  is  25  square  feet, 
that  at  the  grate  is  12J  square  feet.  The  laboratory  has  143.18  square 
feet,  so  that  the  fire-place  being  taken  as  one,  the  relation  is  as  1  to  5.7," 

Each  one  of  these  furnaces  has  its  own  chimney,  which  is  50  feet  high. 
The  arrangement  of  the  holes  in  the  roof  is  a  very  ingenious  one,  for  as 
the  fire-place  is  very  deep,  and  is  constantly  filled  with  long  sticks  of 
wood  to  a  depth  of  over  3  feet,  the  wood  distils  and  forms  gas,  which  is 
burned  by  the  air  entering  through  these  holes,  so  that  the  fire-place  is 
really  a  generator  for  burning  wood.  Before  this  method  was  intro- 
duced by  Professor  Pearce  there  was  not  sufficient  air  to  produce  a  per- 
fect combustion.  Formerly  the  flue  connected  with  the  chimney  was 
constantly  burning  out,  and  needed  frequent  repairs.  The  immediate 
effect  of  the  introduction  of  these  holes  in  the  roof  was  the  saving  of 
fuel  and  more  equal  distribution  of  heat.  An  opening  has  recently 
been  made  in  the  foot  of  the  chimney  for  the  introduction  of  cold  air, 
and  both  because  the  combustion  is  better  regulated  and  because  the 
cold  air  is  mixed  with  the  products  of  combustion  on  leaving  the  fur- 
nace, the  repairs  to  the  furnace  are  very  much  diminished. 

The  hearth  of  the  furnace  is  slightly  inclined  toward  the  working 
door  and  also  to  one  side.  It  is  made  of  two  layers  of  brick,  upon  which 
fine  quartz-sand  is  placed,  which  is  mixed  with  a  small  quantity  of  wood. 
ashes  and  then  agglomerated.  When  the  hearth  is  made  the  tempera- 
ture is  lowered,  and  the  charge  is  introduced.  The  charge  is  made 
op  of— 

Pounds. 

Heap-Toae*<M]  gold-oree 2,000 

Koaat.  .1  i:i  nigs 2,000 

Oxidiz* ■>  e.lvt>r«rfii 1,A00 

Eoaati'il  Hilvtir-onra 1,500 

Kwpy-iin 800 

FIuoi>:>:tr *. 250 

Rich  ei:'i;  jus 600 

After  the  charge  is  drawn,  the  furnace  is  repaired,  if  necessary,  with 
clay,  which  is  t>euten  in  with  a  ladle-shaped  instrument  attached  to  a 
long  handle.  Such  repairs  are  usually  not  made  oftmer  than  twice  a 
week.  The  charge  is  introduced  with  a  shovel  by  a  side  door.  The  ore 
is  introduced  first  and  then  the  rich  slags.  The  charge  is  so  arranged 
that  ten  tons  of  mixed  ores  will  produce  one  ton  of  matte.  It  will  not 
do  to  make  the  matte  richer,  as  there  are  always  grains  of  it  in  the  slag, 
and  the  loss  would  be  greater.  The  slag  is  carefully  calculated,  so  that 
it  shall  not  be  too  basic,  or  otherwise  it  would  cut  the  fire-brick  to  get 
silica.  The  charge  is  evenly  distributed  over  the  surface  of  the  hearth, 
which  is  almost  at  a  cherry-red  heat.  It  takes  six  men,  working  in 
groups  of  three  at  a  time,  nearly  a  quarter  of  an  hour  to  make  the  charge. 
As  soon  as  it  is  made,  the  charging  door  is  built  up  and  luted  or  closed 

*  Jn  all  these  firo-plares  with  inclined  sides,  the  Nurfiice  iiiki'ii  as  nnifj  U  t-lic-  M'Ciiuii 
at  the  "bridge.  As  the,  gruti'-snrfa™  is  smaller,  the  lelfitiou  Letwccn'tlie  grate  and 
fire-place  surfaoes  should  also  he  given. 
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with  sand.  The  fire-place  is  then  charged,  and  the  furnace  is  left  with 
the  full  power  of  the  draft  for  five  or  six  hours.  During  this  time  the 
workmen  clean  up  the  slag-bed  and  tend  to  the  lire,  which  requires  look- 
ing after  every  twenty  minutes.  At  the  eud  of  this  time  they  stir  the 
■ii.iniace  carefully  live  or  sis  minutes  to  bring  up  everything  from  the  bot- 
tom, which  should  be  perfectly  smooth  to  the  tool  passing  over  it.  This 
produces  the  reactions.  The  furnace  is  now  left  in  repose  for  twenty 
minutes  to  effect  the  separation  of  the  scoria  and  the  matte.  If  lumps  are 
found  the  stirring  is  done  again,  and  kept  up  during  the  tiring,  or  for 
about  an  hour.  The  slag  is  now  drawn  with  a  rabble  into  molds  pic- 
pared  for  it.  The  operation  of  skimming  the  slag  takes  about  twenty 
minutes.  When  the  door  is  opened  to  skim  the  slag  it  is  quite  hot  and 
fluid,  and  there  is  a  constant  but  quiet  ebullition  of  sulphurous  and 
sulphuric  acid,  the  bubbles  being  about  1  inch  in  diameter  and  quite 
uniformly  distributed.  Professor  Pea  ret'  asserts)  hat  the  larger  part  of  the. 
gas  is  sulphuric  acid.  At  the  close  of  the  skimming,  as  the  slag  becomes 
cooler,  the  hubbies  become  larger  and  less  uniform.  Just  before  the 
skimming,  pieces  of  sheet-iron,  3  feet  by  2  feet,  are  placed  in  front  of  the 
slag-bed  and  to  one  side  of  it,  to  protect  the  workmen  from  the  heat. 
The  casting-bed  is  made  10  inches  deep  in  front  of  the  furnace  to  receive 
the  plate-slag,  which  ordinarily  contains  all  the  grains  of  matte.  This 
casting-bed  has  fourteen  divisions,  which  are  connected  one  with  the 
other.  When  the  slag,  which  covers  the  matte  to  the  depth  of  about  3 
inches,  is  being  skimmed,  it  is  very  easy  to  distinguish  the  matte  below, 
which  shows  of  a  dark  color  and  a  more  or  less  brilliant  surface.  As 
the  rabble  goes  backward  and  forward,  the  siag  does  not  close  at  once 
over  it,  and  the  surface  is  exposed  for  a  very  short  time.  When  all  the 
slag  is  drawn  off,  a  new  charge  of  ore  is  introduced.  Four  charges  are 
made  in  twenty-four  hours.  During  each  one  of  tbe  operations  t  he  stir- 
ring and  rabbling  are  conducted  iu  exactly  the  same  way.  "While  the 
slag  is  tapped  tbe  matte  is  left  to  accumulate,  and  is  tapped  only  once 
in  twenty-four  hours.  When  the  matte  is  to  be  tapped,  all  the  doors  of 
the  furnace  are  to  be  opened  so  as  to  chill  the  last  part  of  the  stag  a 
little,  so  that  it  will  not  flow  out  from  the  tap-hole.  It  is  then  tapped 
and  made  into  plates  3  feet  long,  14  inches  wide,  and  4  inches  thick  in 
the  middle,  the  bottom  being  rounded.  >"o  slug  tiows  out  with  it,  be- 
cause it  is  too  much  chilled.  When  all  the  matte  has  been  tapped,  tbe 
tap-hole  is  closed  with  damp  sand.  The  charge  makes  about  14  plates. 
The  operation  of  tapping  the  matte  and  stirring  takes  half  an  hour. 
Three  meu  per  shift  of  12  hours  are  required  to  work  two  furnaces. 
Eight  cords  of  wood  are  consumed  in  24  hours.  The  plate-slag  contains 
on  an  average  5  per  cent,  of  copper,  but  is  often  poor  enough  to  be 
thrown  away  with  the  other  slags.  It  is  gem-rally  a  silicate  of  protoxide 
of  ircu,  but  is  sometimes  more  basic.  The  poor  slag  contains  about  7 
ounces  of  silver  and  a  trace  of  gold.  It  is  too  poor  to  treat,  and  is 
thrown  away.  All  the  slag  richer  than  This  is  put  back  into  the  furnace. 
The  matte  contains  from  25  to  30  per  cent,  of  copper,  20  ounces  to  30 
ounces  of  gold,  OUU  ounces  to  1,000  ounces  of  silver,  aud  some  iron,  lead, 
zinc,  aud  antimony.  When  the  hearth-bottom  of  the  matte-furnace  be- 
comes loose  aud  rises,  as  it  sometimes  does,  the  whole  hearth  material 
is  taken  out,  crushed,  and  treated  as  ore.  The  flues  of  the  furnace 
have  to  be  repaired  every  two  or  three  months.  The  roof  is  made 
over  once  a  year.  The  outside  walls  last  a  number  of  years  before  it 
is  necessary  to  rebuild  the  furnace.  There  are  produced  from  this 
fusion  the  copper  matte,  which  passes  to  the  next  operation,  the  plate- 
slag,  which  is  immediately  put  hack  into  the  furnace,  and  the  \,nwv  slag, 
which  is  thrown  away. 
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IV.— ZIERVOGEL'S  PROCESS. 

A.  Cruahiiuj  awl  -roimtuu;  matte  fur  nv.lpli.ain  of  xilrer. — The  matte  pro- 
duced Irons  the  previous-  opemuoii  must  lie  roasted,  tiud  torthisjmrpo.se 
it  must  be  crushed  fine.  It  is  first  broken  up  with  sledges  and  then 
crushed  in  a  Dodge  crusher,  with  which  one  man  can  crush  about  10 
tons  in  a  day.  After  crushing  it  is  put  through  a  twelve  to  the  inch 
screen,  and  is  then  wheeled  in  a  wooden  borrow  to  the  ealciners,  marked 
K  on  the  general  plan,  where  it  is  rousted  for  twenty-four  hours,  a  charge 
being  drawn  every  eight  hours.  The  charge  is  1  ton  on  each  hearth,  so 
that  there  are  3  tons  in  the  furnace  at  a  time.  One  furnace  working 
constantly  does  the  whole  work  of  the  establishment;  90  per  cent,  ol' 
the  snljihur  is  removed  in  this  operation.  The  roasted  matte  contains 
about  5  per  cent,  sulphur,  partly  as  sulphides  and  partly  sis  sulphates. 
Where  the  matte  is  charged  on  the  hearth  the  furnace  is  dark.  This  is 
necessary  to  prevent  fusion,  as  there  must  be  rapid  oxidation  at  the 
lowest  possible  temperature.  When  the  workman  is  not  attending  to 
the  lire  he  is  always  rabbling  the,  charge.  When  the  charge  on  one 
hearth  is  finished  it  is  moved  to  the  next  one  by  a  spaddelle.  On  the 
middle  hearth  the  heat  is  very  dull,  and  from  this  temperature  it  is 
gradually  raised  until  it  is  withdrawn  from  the  furnace;  on  the  hist 
li earth  the  temperature  is  a  bright  cherry  red  heat.  The  charge  is  drawn 
with  a  rabble  into  a  "  cub"  beside  the  furnace.  As  there  is  but  a  small 
amount  of  sulphurous  acid  given  off,  the  roasted  matte  remains  here 
until  it  is  cool  enough  to  be  wheeled  in  wooden  barrows,  when  it  is  taken 
to  the  ball  pulverizer.  One  and  a  half  cords  of  wood  in  twenty-four 
hours  is  all  the  fuel  used  in  this  operation. 

The  ball  pulverizer  consists  of  a  stationary  horizontal  sheet-iron 
cylinder  4  feet  in  length  and  2  feet  8  inches  in  diameter,  inside  of  which 
another  cylinder  of  less  diameter  revolves.  This  inside  cylinder  is 
made  with  a  cast-iron  head-piece,  into  which  east  iron  bars  are  fitted 
«o  as  to  leave  a  space  ^tta  of  au  inch  between  them.  These  bars 
are  kept  in  position  by  a  flange  and  wedges,  and  the  heads  are  then 
-securely  bolted  together.  The  material  to  be  ground  is  introduced  isito 
the  revolving  cylinder  through  a  trough  in  its  axis.  This  cylinder  or 
grinder  contains  one-half  ton  of  iron  balls,  which  when  new  are  3  inches 
in  diameter. 

The  cold  calcined  ore  from  the  cubs  is  thrown  on  to  the  crusher-floor, 
and  shoveled  into  bins,  from  which  it  is  carried  by  an  endless  chain  to 
a  hopper  which  communicates  with  the  charging- trough.  The  charge 
and  balls  revolve  t  ogel  her  at  the  rate  of  37  revolutions  per  minute.  The 
ore  which  is  gronnd  siillieicully  line,  passe*  through  the  spaces  between 
the  bars  and  falls  into  the  stationary  cylinder,  which  is  hopper-shaped 
■at  the  bottom,  and  communicates  with  a  trough,  through  which  an  end- 
less chain  passes  and  carries  the  ore  to  a  60-mesh  screen ;  what  remains 
on  this  screen  is  carried  back  again  to  the  grinder.  The  crusher  works 
between  3  tons  and  4  tons  in  twenty-four  hours,  and  has  besides  plenty 
of. time  for  the  necessary  stoppages  for  repairs.  Six  tons  might  easily 
be  put  through  in  ten  hours,  but  from  3  tons  to  4  tons  is  all  that  is  re- 
quired, so  that  a  single  crusher  is  more  than  sufficient.  Very  few  repairs 
■are  done  to  the  machinery.  The  bars  wear,  and  when  the  openings  be- 
come too  wide  new  bars  are  put  in.  Not  more  than  000  pounds  of  balis 
are  worn  out  in  the  course  of  a  year.  The  men  who  do  this  work  are 
obliged  to  wear  wet  spoTiges  over  their  mouths  in  order  to  protect,  them- 
selves from  the  dust.  One  man,  who  also  carries  the  wood  to  the  eal- 
ciners, brings  the  ore,  and  one  man  who  shovels  the  ore  and  tends  the 
grinder,  are  all  that  are  required  for  the  work. 


Hosted  by  Google 


METALLURGICAL    PROCESSES.  387 

Roasting  for  sulphate  of  silver. — From  tie  ball-grinder  screens  the 
ground  matte  is  deposited  in  a  bin  ready  to  be  roasted  for  sulphate  of 
silver.  Tbe  furnace  in  which  this  operation  is  conducted  is  called  the 
fine  calciner.  There  are  two  of  them,  marked  B  B  in  the  general  plan. 
Fig.  1,  Plate  I,  anti  Fig.  12,  Plate  II.  The  furnaces  are  shown  in  detail 
in  Figs.  9, 10,  and  1L,  Plate  II.  They  connect  with  four  small  dust-cham- 
bers, which  are  common  to  both  furnaces  and  connect  with  the  same 
chimney.  They  are  constantly  in  nse  except  when  silver  is  being 
melted,  when  only  one  of  them  is  run.  They  have  but  one  hearth, 
which  is  11  feet  0  inches  long,  3  feet  (i  inches  deep,  and  10  feet  6  inches 
wide.  This  hearth  is  flat.  The  lire-place  is  4  feet  C  inches  long,  2  feet  6 
inches  wide  at  the  bridge.  The  grate  is  only  1  foot  wide.  There  are 
11.25  square  feet  surface  in  the  fire-place,  and  101)  square  feet  in  the 
laboratory,  making  the  relation  as  1:9.  The  top  of  the  bridge  is  8 
inches  from  the  roof.  The  bridge  is  2  feet  wide,  but  14  iuches  of  this 
width  is  a  curtain  arch,  the  bottom  of  which  is  1G  iuches  above  the 
hearth.  Just  beyond  the  curtain  in  the  roof  of  the  furnace  tlere  are  a 
series  of  holes  for  the  admission  of  air,  of  the  same  size  as  in  the  matte- 
furnace.  The  first  line  goes  straight  across  the  roof,  and  is  composed  of 
five  holes.  The  second  follows  the  contour  of  the  furnace  and  is  com- 
posed of  nine  holes.  The  hearth  of  this  furnace  is  made  of  a  bed  of 
old  slag  or  stoue  covered  with  sand.  On  these,  bricks  placed  ou  end 
and  laid  in  cement  are  placed,  which  form  the  hearth  proper. 

The  charge  is  1,600  pounds  of  roasted  crushed  matte,  which  is  thrown 
in  with  ashovel  and  made  into  a  pile  on  the  center  of  the  hearth.  Just 
before  it  is  introduced  all  the  dampers  are  closed.  The  hearth  of  the 
furnace  at  this  time  is  dark.  The  fire-place  is,  however,  glowing,  hut 
contains  only  embers,  just  sufficient  to  keep  it  hot.  As  soon  as  the 
charge  is  introduced  it  is  leveled  with  the  rabble  and  spread  out  over 
the  hearth.  When  spread  out  it  is  about  3  inches  thick.  It  takes  about 
2i)  minutes  to  do  this  work,  during  which  time  the  dampers  remain  closed 
and  no  fuel  is  put  into  the  fire-place.  As  soon  as  the  charge  is  completed 
the  damper  is  slightly  raised,  lint  no  fuel  is  charged.  Iu  about  an  hour 
the  charge  has  a  dnll.hlackisli  glow.  The  surface  looks  black,  but  it  is 
red  when  stirred.  The  lire- place  in  now  charged  with  a  small  amount  of 
fuel,  and  the  temperature  gradually  raised  so  as  to  keep  it  at  about  a 
dull-red  heat,  but  raising  it  slightly.  The  fire-place  door  is  closed.  The 
supply  of  air  comes  from  the  bridge  holes,  the  working  door,  and  the  grate. 
The  work  at  this  stage  consists  of  forming  a  maximum  amount  of  sulphate 
of  iron  and  some  snlphute  of  cupper,  but  the  silver  remains  unchanged. 
The  fumes  of  sulphuric  acid  commence  to  be  given  off  from  tbe  decom- 
position of  the  persulphate  of  iron,  and  the  charge  increases  in  volume, 
becoming  spongy.  As  the  furnace-door  is  open  the  workman  is  exposed 
to  the  acid  fumes,  and  is,  therefore,  obliged  to  wear  a  respirator.  The 
stirring  is  kept  up  and  the  heat  gradually  increased.  From  the  eecoud 
hour  the  grate  is  kept  foil  until  the  end  of  the  operation,  the  tempera- 
ture being  kept  as  uniform  as  possible.  The  ash-pit  door  is  closed  after 
the  first  hour,  the  air  entering  only  through  the  working  door  and  the 
holes  in  the  bridge.  The  flame  over  the  curtain  arch  is  curly,  blackish, 
and  reducing,  but  as  there  is  more  than  14  iuches  betweeu  it  and  the 
charge,  below,  and  the  working  door  is  constantly  opened,  it  is  so  fully 
mixed  with  air,  that  in  contact  with  the  charge  it  is  oxidizing.  At  the 
end  of  this  time  the  heat  is  at  its  maximum,  and  the  charge  becomes 
dry,  no  longer  sticking  to  the  rabble.  At  this  point,  which  is  at  the  end 
of  three  hours,  the  sulphate  of  silver  is  formed.  The  sulphate  of  iron 
is  decomposed  at  the  eud  of  two  hours.     The  sulphate  of  copper,  at  the 
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time  all  the  irou  is  decomposed,  is  at  its  maximum,  wbich  is  at  tbe  end 
of  the  third  hour.  When  the  silver  is  "out"  a  bar  2  inches  square  aud 
14  feet  Jong  is  used  to  break  up  any  lumps.  The  chaTge  is  collected 
with  it  into  the  middle  hearth.  The  pile  is  then,  by  a  sliding  motion  of 
the  bar  on  its  side,  cut,  down,  bruised,  stamped,  and  broken  up,  and  in 
this  way  turned  over  twice  from  one  side  of  the  furnace  to  the  other. 
In  order  to  facilitate  this  work,  the  front  of  the  working  door  is  pro- 
vided with  a  roller,  on  which  the  bar  rests.  The  whole  charge  by  this 
means  is  ground  tine  and  all  the  lumps  broken  up,  and  a  perfect  oxida- 
tion secured.  It  is  essential  to  have  as  little  sulphate  of  copper  as  pos- 
sible, but  about  1J  per  cent,  is  left  so  as  to  be  sure  that  no  sulphate  of 
silver  is  decomposed.  This  operation  with  the  bar  lasts  one  hour,  so 
that  at  the  end  of  four  hours  the  charge  is  ready  to  be  withdrawn.  At 
the  eud  of  the  third  hour  assays  commence  to  be  made,  and  samples  are 
constantly  taken  until  the  end  of  tbe  operation.  The  lirst  assay  gen- 
erally shows  that  the  sulphate  of  silver  is  free,  but  it  is  reduced  almost 
instantly  To  a  metallic  state  by  the  suboxide  of  copper  present,  and 
spangles  are  formed  which  scintillate  and  sparkle,  forming  a  most  beauti- 
ful reaction.  To  make  the  assay,  a  sample  of  the  hot  charge  is  simply 
thrown  into  cold  water  in  a  small  dish.  The  heat  of  the  ore  is  so  great 
that  the  temperature  of  the  water  is  raised  to  boiling.  Whatever  sil- 
ver is  in  the  stale  of  suipliai.e  is  dissolved  by  the  boiling  water.  If  there 
is  any  suboxide  of  copper  present,  the  spangle  reaction  takes  place.  At 
the  eud  of  the  fourth  hour  the  exposure  of  the  surfaces  to  oxidation 
from  the  action  of  the  bar  has  converted  all  the  copper  from  suboxide 
into  protoside,  and  no  spangles  are  seen  in  the  assay.  The  sulphate  of 
silver  consequently  remains  permanent.  If  any  sulphide  of  silver  was 
(•refill  iu  Hi>  'b.u  .■  .  ii  i  .1.  ■■  I..  'I  !■'.  lln  Milplmn.'  i  id  -<:■■••  •  -.\  I 
the  decomposing  sulphates  aud  converted  into  sulphate.  An  average 
of  from  90  to  95  per  cent,  of  silver  is  thus  rendered  soluble,  the  rest  be- 
ing in  a  condition  of  arsenides,  an  Union  ides,  or  as  fine  particles  within 
the  sulphate  of  lead,  and  is  not  decomposed.  The  charges  are  con- 
stantly assayed,  and  the  workmen,  as  they  are  skilled  men,  feel  it  for 
their  interest  to  conduct  the  operation  properly.  It  would  not  be  safe 
to  decompose  the  whole  of  the  sulphate  of  copper,  since  there  would  be 
danger  that  some  of  the  sulphate  of  silver  would  be  decomposed  and 
pass  into  the  residues.  The  copper  gives  a  blue  color  to  the  solution, 
so  that  when  the  spangles  are  no  longer  produced,  and  the  liquor  is  a 
very,  pale  blue  color,  the  charge  is  drawn.  Xone  of  this  work  is  done 
at  night,  as  the  operation  is  an  exceedingly  delicate  one  and  requires  to 
lie  constantly  watched.  As  soou  as  the  charge  is  withdrawn,  the  furnace- 
is  cooled  by  opening  the  doors  and  dampers  to  get  ready  for  another 
charge.  Only  two  charges  a  day  are  made.  It  takes  a,bout  ten  min- 
utes to  discharge  the  furnace.  The  charge  is  drawn  with  a  rabble  into 
an  irou  barrow,  and  is  wheeled  to  the  brick  cooling-floor  shown  at  B'  in 
the  general  plan,  Figs.  1  and  12.  Each  furnace  is  tended  by  one  man 
only.  The  two  furnaces  bn  rn  together  1J  cords  of  wood  in  twelve  hours; 
they  require  only  one  day's  repair  in  a  year. 

B.  Leaching  the  sulphate  of  silver, — The  charge  from  the  sulphate  of 
silver  furnaces  is  allowed  to  remain  for  twelve  hours  on  the  eooiingilooi' 
and  is  then  leached  in  tubs.  These  tubs  are  o  feet  high,  3  feet  in  diam- 
eter at  the  top,  and  2  feet  G  inches  at  the  bottom  (see  m,  in  the  general 
plan.  Figs.  1  and  12,and  Figs.  Li,  1-1,  and  15,  Plate  II).  They  are  provided 
with  a  double-bottom,  pierced  with  holes,  wbich  is  covered  with  a  cloth 
filter.  They  are  charged  with  1,500  pounds  of  the  matte  which  has 
been  roasted  for  sulphate  of  silver.    The  leachiug  is  done  by  a  current 
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of  boiling  water  kept  hot  by  steam.  The  tubs  are  kept  constantly  full 
and  discharged  into  a  series  of  tanks  below.  It  takes  eight  or  nine 
hours  to  leach  the  charge;  at  first  it  is  light,  but  in  about  an  hour  it 
shrinks  and  the  water  passes  less  freely  through  it. 

The  residues  iu  the  tubs  contain  all  the  gold  and  some  silver  which 
has  not  been  separated.  They  are  taken  out  and  put  on  one  side  to  be 
treated  by  the  Augustine  process  to  separate  the  silver,  and  the  residues 
are  afterward  treated  tor  gold.  All  the  sulphate  of  copper  is  dissolved 
out  in  the  first  stages  of  the  work.  In  about  seven  or  eight  hours, 
assays  of  the  liquid  are  made  and  the  hot  water  stopped,  wheu  salt 
added  to  it  shows  no  trace  of  silver.  The  time  required  varies  accord- 
ing to  the  richness  of  the  matte.  Between  000  pounds  and  700  pounds 
are  leached  in  eight  hours;  generally  about  an  hour  is  required  for 
every  hundred  ounces  of  silver  contained  in  the  matte. 

1'reci/ntating  the  silver. — The  hot  water  charged  with  the  sulphates  of 
silver  and  copper  from  the  solution-tubs  is  run  into  a  series  of  vats,  Sg, 
shown  in  Fig.  12,  aud  Figs.  13,  14,  and  15,  Plate  II,  and  on  the  general 
plan,  Fig.  1  at  S.  These  vats  are  12  feet  long,  -1  feet  wide,  and  2  feet  3 
inches  deep.  Two  sets  of  these  vats,  one  in  front  of  the  other,  are 
placed  before  each  series  of  tubs.  Each  of  them  is  divided  into  ten 
compartments,  which  are  24  inches  by  20  inches  and  27  inches  deep. 
The  liquid  is  discharged  from  the  tubs  into  number  one  aud  communi- 
cates with  number  two  sit  the  bottom.  The  partition  between  two  and 
three  is  low  at  the  top,  so  that  the  liquid  overflows  into  three,  which 
communicates  with  four  at  the  bottom,  and  so  on.  At  ten  the  overflow 
passes  into  the  tank  below  and  follows  the  same  circuitous  course. 
Each  compartment  in  the  tanks  is  tilled,  as  shown  in  Fig.  L,j,  with  [dates 
of  copper  J  inch  thick  and  14  inches  by  12  inches  in  size.  Twenty  of 
these  plates,  each  having  a  precipitating  surface  of  uearly  100  square 
inches,  are  placed  in  each  compartment.  In  the  bottom  of  the  tank  the 
plates  are  placed  upright  and  are  slight  iy  inclined,  being  separated  from 
eaeii  other  by  small  strips  of  wood  at  the  top.  Over  these  the  plates 
are  laid  horizontally,  with  strips  of  wood  between  each  to  prevent  actual 
contact.  This  arrangement  gives  about  100,000  square  inches  of  pre- 
cipitating surface  to  each  system.  Both  series  of  tanks  are  tilled  with 
copper  in  the  same  way.  The  tanks  are  kept  perfectly  covered  with 
wooden  covers.  At  the  end  of  a  week  they  are  removed,  aud  the  cop- 
perplates shaken  and  washed  in  the  liquid,  to  remove  the  silver  sponge, 
which  falls  to  the  bottom  and  is  taken  out.  This  sponge  is  very  light, 
and  adheres  very  slightly  to  the  copper.  After  the  copper  plates  are 
taken  out  the  liquid  is  allowed  to  settle. 

The  copper  solution  is  drawn  into  the  tanks  nn,  and  the  silver  carried 
to  the  tubs  b,  to  be  washed  to  remove  any  traces  of  copper.  It  takes 
about  two  hours  to  get  the  tanks  ready  for  another  charge.  More  than 
half  of  the  silver  is  deposited  iu  the  first  four  compartments.  Here  the 
copper-plates  last  about  four  months.  In  the  other  compartments  they 
last  twelve  mouths.  The  amount  of  copper  dissolved  is  equivalent  to 
the  quantity  of  sulphuric  add  set  free  from  its  combination  with  the 
silver, 

O.  Washing  and  fusing  the  cement  silver . — -The  cement  silver  is  washed 
in  a  washer  invented  by  Professor  I'earce,  and  patented  in  England 
about  eight  years  ago.  It  is  a  tub  about  4  feet  high  aud  4  feet  in  diam- 
eter at  the  top,  aud  2  feet  at  the  bottom.  It  is,  however,  sometimes 
made  a  little  smaller,  being  42  inches  high,  10  inches  in  diameter  at  the 
top,  and  23  inches  at  the  bottom.  This  tub,  with  its  injector,  is  shown 
on  the  general  plan,s,  Figs.  1  and  12,  at  b,  in  Figs.  13,  14,  and  13,  and  in 
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detail  at  Pigs.  10  and  17,  Plate  II.  Two  of  these  washers  are  placed  on 
a  raised  platform  having  a  spout  connecting  with  tho  sulphate  of  copper 
tanks.  About  3,000  ounces  of  silver  are  placed  on  the  false  hot  torn  of 
the  tub.  A  mixture  of  one  part  of  sulphuric  acid  to  100  parts  of  water 
is  then  poured  iu,  in  sufficient  quantity  to  cover  all  the  silver.  Steam 
at  a  pressure  of  50  pounds  is  then  turned  on  through  the  injector,  and 
the  arm  a  moved  so  aw  to  open  the  air-holes.  The  steam  and  air  pass 
down  through  the  false  bottom  and  up  through  the  silver  and  sulphuric 
acid.  A  very  violent  ebullition  is  caused  in  the  liquid  by  this  passage 
of  the  air  and  steam. 

The  silver  is  thus  kept  in  constant  agitation,  and  fresh  surfaces  are 
continually  exposed  to  the  action  of  the  acid.  Beside  this  mechanical 
effect  the  current  of  air  oxidizes  the  metallic  copper  anil  transforms  it, 
together  with  the  suboxide,  into  sulphate.*  The  cement  silver  from  the 
tanks  still  contains  some  traces  of  copper,  as  sulphate,  and  some  metal- 
lic copper  detached  from  the  plates.  At  the  end  of  two  or  three  hours 
the  liquid  is  rim  off  through  the  spout  into  the  tanks.  The  silver  is 
washed  for  half  an  hour  with  clean  water  and  steam,  and  then  removed 
in  buckets  to  be  dried  on  top  of  the  drying  furnace,  Figs.  18  and  19, 
Plate  II.  It  requires  from  three  to  three  and  a  half  hours  to  completely 
purify  the  3,000  ounces  of  cement  silver.  After  drying,  the  silver  is 
melted  in  graphite  crucibles  in  the  furnace.  Figs.  L'0,  2!,  and  22,  Plate 
III.  It  is  east  into  bars  in  the  iron  ingot  mould,  Fig  23,  and  is  found 
to  be  009  to  999.5  fine. 

D,  Precipitation  of  the  enpper. — The  copper  solution  from  the  tanks  fj$ 
runs  into  the  tanks  n,  Fig.  12,  which  are  divided  into  compartments  like 
the  tanks  gS,  and  are  also  covered.  These,  compartments  are  filled 
with  scrap-iron,  which  is  simply  thrown  in  without  any  special  care  in 
piling.  The  spent  liquor, -which  is  sulphate  of  iron,  when  sulphnreted 
hydrogen  or  a  polished-steel  plate  shows  no  trace  of  copper,  is  dis- 
charged into  the  stream  ;  the  velocity  of  the  discharge  being  regulated 
according  as  the  action  is  (puck  or  slow.  The  copper  precipitatesoti  the 
iron,  and  is  left  to 'accumulate.  The  compartments  are  cleaned  out 
about  once  a  month.  The  copper  is  removed  from  the  iron  by  simply 
moving  it  backward  and  forward  in  the  liquid.  The  iron  so  cleaned  is 
at  once  placed  iu  an  empty  tank  to  be  used  on  a  fresh  charge.  All  the 
iron  used  is  old  scrap-iron,  and  is  therefore  not  weighed.  About  5,00(1 
pounds  to  6,000  pounds  is  used  in  each  tank.  The  cement  copper  is 
allowed  to  drain  and  dry,  and  is  then  taken  to  the  smelting  furnace.  It 
contains  about  90  per  cent,  of  metallic  copper  when  it  is  fresh.  The 
small  amount  of  imparity  is  owing  to  the  fact  that  the  tanks  are  closed, 
thus  preventing  the  precipitation  of  insoluble,  compounds  of  iron.  The 
cement  copper  oxidizes  very  rapidly  iu  contact  with  the  air,  so  that 
when  ready  for  the  furnace  it  does  not  contain  more  than  80  per  cent,  of 
copper  in  the  metallic  state. 

K.  Refining  the  cement  copper. — The  furnace  iu  which  the  cement  cop- 
per is  refined  is  shown  at  A  in  the  ground-plan,  Fig.  1,  and  in  detail  by 
Figs.  24  to  29,  Plate  III.  The  fire-place  is  5  feet  long  aud  28  inche's 
wide  at  the  top  of  grate.  The  grate  has  the  same  length,  but  is  only  17 
inches  wide.  The  bridge  is  2  feet  wide.  The  laboratory  is  6  feet  1  inches 
long  and  1  feet  4  inches  wide,  and  has  two  doors,  one  at  the  end,  which 
is  the  charging  door,  and  one  at  the  side,  which  is  the  working  door. 
Just  over  the  bridge  in  the  roof  there  are  two  rows  of  six  openings  each 
for  the  introduction  of  air ;  these  are  covered  with  a  hood  to  prevent  the 
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introduction  of  foreign  substances.    The  furnace  connects  with  the  chim- 
ney by  a  flue,  which  is  2  feet  square.  , 

The  lire-place  lias  ll.b'5  square  feet  and  the  laboratory  21.79  square  feet, 
so  that  the  relation  between  them  is  nearly  1 : 2. 

This  furnace  runs  once  a  mouth  for  eighteen  or  nineteen  hours.  A 
charge  of  2,500  pounds  of  copper  mixed  with  50  pounds  of  refuse  char- 
coal is  put  in  at  <i  p.  in.  The  fireman  keeps  up  the  lire  during  the  night, 
and  the  refiner  takes  it  at  7  a.  in.,  and  then  skims  off  the  slag  and  ex- 
poses the  surface  of  the  bath.  Considerable  sulphurous  acid  is  given  off', 
probably  from  the  reduction  of  the  sulphate,  of  iron  in  the  cement  copper. 
The  charge  in  worked  lor  a  •'■  set,"  which  lakes  three  to  four  hours.  This 
is  done  by  striking  the  surface  with  the  rabble  and  making  waves.  This 
is  called  beating  the  copper.  The  copper  produced  contains  from  2  to  3 
per  cent,  of  oxide  of  copper  dissolved  in  it,  but  it  is  not  necessary  to  re 
tine  it  completely,  as  it  is  used  at  once  in  the  tanks  G.  The  copper  is 
taken  from  the  furnace  with  a  ladle,  and  is  poured  iuto  a  cast-iron  mold 
made  of  a  frame  in  two  parts,  field  together  by  clamps,  and  is  slightly 
tapering,  being  larger  at  the  bottom  than  the  top.  This  frame  is  placed 
on  a  cast-iron  plate .'!  inches  in  thickness.  The  ladleful  of  copper  poured 
in  is  allowed  to  set,  that  is,  a  film  of  suboxide  of  copper  is  allowed  to 
form,  another  ladle  is  poured  on,  and  so  on  until  the  mold  is  full.  The 
cast-iron  frame  is  then  removed,  and  the  plates  fall  out  separately,  as  the 
oxide  prevents  anything  more  than  contact.  Twenty-five  plates  are 
made  in  this  way  at  a  time. 

V. — TREATMENT  OF  THE  ZIERVOG-EL  TUB  RESIDUES. 

A.  Fusion  for  white  metal. — The  residues  from  the  tubs  consist  of  ox- 
ides of  copper  and  iron  with  20  or  30  ounces  of  gold  and  40  ounces  of 
silver  to  the  ton.  They  amountto  about  2:!  ions  a  week.  They  are  melted 
in  the  matte-furnace,  Figs.  5  to  8,  Plate  VII,  with  rich  gold-ores  of  the 
hist  class,  containing  iron  witd  copper  pyrites,  and  variable  quantities  of 
gangue,  and  highly  siliceous  tellurium  ores.  All  the  siliceous  pyril.ii'ci'- 
ous  ores  are  selected  for  this  purpose.  The  ores  arc  all  crushed  and  put 
through  a  four  to  theinch  mesh  sieve.  The  charge  is  brought  to  the  fur- 
nace in  alternate  harrows  oi'  residues  and  ore,  but  it  is  not  mixed  before 
charging,  as  it  becomes  mixed  alter  it  is  thrown  iuto  the  furnace.  The 
charge  consists  of — 

Tub  residues 4,  U0U 

Jiiiiv  irnM-iu-cH  (if  i.hc  lirril.  disss 3, MM] 

Guld-ores  of  too  third  class 900 

Total 7,400 

When  there  are  no  tellurium- ores  the  charge  of  gold-ores  of  the  first 
class  is  made  to  amount  to  3,400  pounds.  The  treatment  is  exactly  the 
same  as  before.  A  poor  slag  containing  only  two  ounces  of  silver  aud  a 
trace  of  gold  is  produced  ;  it  is  very  much  poorer  than  those  of  the  pre- 
vious fusion.  It  lias  otherwise  very  nearly  the  same  composition  a.stbe 
others,  but  there  is  no  zinc,  either  as  blende  or  oxide,  in  it.  The  matte 
contains : 

Copper 6t>  im't  ri'iif. 

Cold „     55  oances. 

Silver ...,,...  i;5i>  ounce*. 

Sulphur ,.,„,.,     HO  per  eriif. 

It  is  called  white  metal.  If  the  matte  was  made  rloher  in  copper  tue 
slag  would  also  be  richer,  and  there  would  he  more  hiss.  The  tapping  is 
m.i'le  fvi. .  in  r  *.  in-,  i.m  ■■-->■■  Mi  ni  hi  i  i-  |-  i  •  Hi-  l.i  I-.  -i.  i  ii-l,  *.■-., 
are  the  same  as  in  the  matte-fusion  No.  3,    This  fusion  for  the  treatment 
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of  tub-residues  takes  place  once  a  month  ami  lasts  a  week.  All  the  plate- 
stag  produced  during  this  i.ijiorat ion  is  put  flh.-oct.ly  back  into  the  furnace. 

B.  Roasting  the  white  metal. — At  the  end  of  a  week  all  the  mattes  pro- 
duced are  recharged  in  large  lumps,  the  charge  being  about  4  tons.  It 
is  roasted  at  a  dull-red  heat  for  about  ten  hours  with  admission  of  air. 
The  reaction  which  takes  place  between  the  sulphide  and  oxide  makes  a 
peculiar  noise,  which  eau  be  heard  at  some  distance  from  the  furnace. 
The  operation  is  termed  "roastiug"  for  black  copper,  but  it  is  stopped  half- 
way.   As  the  sulphur  is  driven  off  some  metallic  copper  is  liberated. 

The  slag  is  very  thick,  and  not  more  than  200  pounds  to  300  pound;! 
are  produced.  It  contains  from  S  to  1 0  per  cent,  of  copper,  and  is  highly 
basic,  often  containing  crystals  of  magnetite.  At  the  end  of  the  ninth 
hour  the  doors  are  closed  and  the  fire-place  charged.  The  whole  furnace 
is  brought  to  a  white  heat,  so  that  the  whole  charge  is  in  intimate  fusion, 
.lust  before  tapping  it  is  rabbled  for  five  minutes,  and  then  tapped  into 
sand-molds.  The  tapping  is  done  as  before,  but  molds  are  made  to 
receive  the  matte,  as  the  charge  is  greater.  In  the  first  three  or  four 
pigs  there  will  be  found  plates  or  bottoms  of  metallic  copper  containing 
arsenic,  antimony,  and  lead.  These  bottoms  contain  nearly  the  whole 
of  the  gold,  with  a  small  quantity  of  silver,  from  3  to  5  per  cent,  of  sul- 
phur, and  80  per  cent,  of  copper.  The  matte  is  pimple  metal,  and  con- 
tains about 

Copper , 75  percent. 

Gold 2  nimcps. 

Silver 140  ounces. 

From  every  charge  about  600  pounds  of  bottoms  and  3  tons  of  matte 
are  produced.  This  bottom  fusion  takes  three  days,  making  ten  days 
for  this  treatment  of  the  residues.  The  labor  is  the  same  as  in  the 
matte-fusion,  but  more  wood  is  used,  four  cords  being  burned  in  twenty- 
four  hours.    Only  two  operations  are  made  in  twenty-four  hours. 

C.  Treatment  of  the  piiiiflc  metal. — The  pimple  metal  is  roasted  again 
in  the  same  way,  treating  it  nearly  five  hours,  and  making  four  charges 
in  twenty-four  hours.  Other  bottoms  are  produced  poorer  in  gold,  but 
containing 

Gold  60  lo  100  ounces. 

Silver 200  .i:iin:fl. 

Copper 7f>l>er  cunt. 

Snlphur 2f>  pur  cent. 

The  pimple  metal  from  this  fusion  contains 

Gold i  ounce. 

Silver 120  ...i-iecN. 

Copper 80  jut  tL!:ir. 

Sulphur 20  pur  mm  I:. 

the  iron  being  entirely  removed.  This  operation  takes  one  and  a  half 
days.  The  bottoms  are  treated  with  the  other  bottoms.  The  pimple 
metal  goes  to  the  Ziervogel  process  B,  but  is  kept  entirely  separate, 
because  it  contains  no  gold  as  does  that  of  the  process  A. 

VI.  —  TREATMENT    OF   THE   RESIDUES   OF  THE   ZIERVOGEL  PROCESS   B 
BY  THE  AUGUSTINE  PROCESS. 

The  residues  from  the  Ziervogel  process  B,  which  contain  25  ounces  of 
silver  per  ton,  are  roasted  with  salt  in  one  of  the  furnaces,  B,  Fig.  12, 
for  roastiug  for  sulphate  of  silver  in  the  Ziervogel  process.  The  resi- 
dues are  charged  moist,  a  charge  being  one  ton.  It  is  heated  for  two 
hours,  until  it  is  hot.  Twenty  pounds  of  salt  are  then  added,  and  well 
rubbed  into  the  charge  for  fifteen  minutes.    The  charge  is  then  drawn, 
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to  prevent  the  loss  of  copper,  as  well  as  chloride  of  copper  Three 
charges  are  made  in  twelve  hours.  This  requires  one  man,  and  three- 
1'onrths  of  a  cord  of  wood. 

Solution.— This  material  is  treated  with  a  hot  saturated  solution  ot 
brine  a  lank  holding  .1.01)0  gallons  of  the  brim;  so.ution  being  always 
kept  in  reserve;  1 .000  pound*  of  the  chlondi/ed  residues  are  placed  m 
a  vat,  and  the  solution  allowed  to  constantly  flow  through  it  by  an  inch 
pipe  for  four  hours.  .  „. 

The  liquid  which  runs  out  of  the  solution- talis  runs  into  tanks,  I  s;;s. 
;;n  ;il  and  .r,  "late  III,  where,  the  silver  is  precipitated  with  copper  in 
the  tanks  i.  and  the  copper  with  iron  in  the  tanks  I;  as  in  the  Ziervogel 
process.  The  salt  solution  containing  chloride  of  iron,  is  collected  m 
the  tank  o,  and  is  pumped  back  into  the  tanks  and  is  used  again.  Ohio- 
ride  of  iron  liv  constant  boiling  becomes  perchloride,  and  finally  sesnui- 
oxide  is  precipitated.  The  salt  solution  lasts  (with  occasional  renewals 
Of  water)  indefinitely.  The  loss  of  salt,  per  ton  of  residue  treated,  is 
about  1  (/pounds.  The  residues  from  I  his  treatment  are  either  reduced 
and  made  into  ingots,  or  sold  as  they  are,  as  residues.  The  precipitation 
is  the  same  as  in  the  Ziervogel  process,  except  that  chlorides  are  formed. 
The  material  is  always  kept  separate. 

VII. — TREATMENT  OF  THE  BOTTOMS. 

Four  tons  of  white  metal,  from  the  Ziervogel  treatment,  give  600 
pounds  of  bottoms.  These  are  left  to  accumulate  until  they  amount  to 
3  500  pounds,  enough  for  a  charge  in  the  small  reverberatory  itirnaee. 
The  furnace  in  which,  this  operation  is  effected  is  shown  m  the  general 
plan,  Figs.  1  and  12,  at  (J,  and  in  detail  in  Figs.  33  to  38,  Plate  III.  The 
lire- place  is  ti  feet  long.  4  feet  deep,  42  inches  wide  at  the  bridge,  and 
20  inches  at  the  grate.  The  bridge  is  2  feet  wide.  The  laboratory  is  9 
feet  long,  6  feet  9  inches  wide,  and  connects  with  the  chimney,  1  ieet  u 
inches  square,  by  a  flue.  The  surface  of  the  fire-place  is  21  square  feet, 
that  of  the  laboratory  4(1.27  square ;  the  relation,  therefore,  is  1 :  4.  The 
furnace  has  a  working  door  at  the  side  and  a  charging  door  at  the  end. 
On  the  side  opposite  the  working  door  there  is  a.  spout  which  ends  m  a 
wooden  tank  sunk  in  the  ground,  which  is  4  feet  5  inches  in  diameter 
and  3  feet  deep.  ,    ,, 

The  object  of  the  process  is  to  oxidize  the  lead  and  other  impurities, 
and  to  prepare  the  metal  for  treatment  for  gold.  The  charge  is  made 
at  7  a.  m.  It  is  first  sweated  at  a  low  temperature  for  two  or  three 
hours  during  which  time  some  of  the  lead  liquates  and  runs  out  of  the 
furnace  It  is  then  left  to  oxidize  for  three  or  four  hours.  In  about 
seven  hours  the  charge  is  well  melted.  The  slag,  which  is  skimmed  at 
this  time,  is  composed  mostly  of  oxides  of  lead  and  copper,  containing 
.from  Hi  to  15  per  cent,  of  copper,  and  is  sent  to  operation  Xo.  A.  Alter 
the  slag  is  withdrawn  the  bath  is  beaten  with  a  rabble  for  about  two 
hours,  all  the  doors  being  opened  to  admit  an  excess  ot  air.  It  is  again 
skimmed  and  tapped  into  water.  The  "  pitch,'1  that  is  the  condition  of 
the  copper,  must  be  such  that  the  whole  of  the  sulphur  is  eliminated 
before  the  oxygen  is  absorbed.  If  the  pitch  is  rigbt  the  globules  will 
all  bo  round  and  hollow.  This  point  must  be  seized  with  the  greatest 
nicety,  lor  if  the  charge  remains  too  long  in  the  furnace  the  globules 
will  east  solid,  and  the  charge  must  then  be  put  back  and  worked 
with  sulphur.  The  temperature  of  the  water  governs  the  size  ot  the 
globules.  They  are  small  when  it  is  cold  and  large  when  it  is  hot,  but 
it  does  not  otherwise  affect  it.  It  takes  about  ten  nunut.es  to  do  this 
easting.    The  copper  flowing  from  the  spout  falls  ou  to  a  pole  of  green 
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wood  held  underneath  it,  so  as  to  scatter  the  copper.  Care  must  be 
taken  that  the  slag  does  not  flow  with  the  copper.  To  prevent  it,  the 
doors  are  opened,  so  that  this  slag  is  cooled  until  it  is  pasty,  One  charge 
is  made  at  a  time,  and  only  one  or  two  per  month.  The  globules  con- 
tain 1,000  ounces  of  gold,  600  ounces  of  silver,  and  a  trace  of  lead. 
Twenty  tons  of  white  metal  give  one  ton  of  refined  auriferous  copper, 
Three  cords  of  wood  are  used,  one  man  tends  the  furnace,  one  man  does 
the  tiring. 

Tin. — TREATMENT   OF   THE  "OXIDIZED    COPPEK   ALLOY. 

The  copper  globules  are  oxidized  in  one  of  the  fine  calciners,  in  which 
sulphate  of  silver  is  treated.  One  and  a  half  tons  are  charged  at  a 
liui"      'Hit.  ..tM. (■•>!!  l  iki—  tlnrrr  hi\  I. .mux      T'Ih*  Kii>lnd<  <  ait-  | m  iut<< 

the  furnace  in  a  heap  and  spread  out  overthe  heaitb.  The  charge  will 
be  3  inches  deep.  The  tire-place  is  charged  at,  once,  ami  the  temperature 
is  made  as  hot  as  the  red  bricks  will  bear,  and  as  oxidizing  as  possible. 
It  is  constantly  rabbled.  At  the  end  of  thirty-six  hours  a  portion  is 
taken  out  and  tested,  to  see  that  it  will  pulverize  completely.  If  it  does, 
tiie  operation  is  finished;  if  it  does  not,  the  oxidation  is  continued! 
The  whole  of  the  copper  has  been  transformed  by  the  operation  into 
suboxide,  and  the  ehaige  is  increased  in  weight  about  500  pounds  by 
the  opeiatiou.  The  grains  are  black  on  the  outside,  but  if  broken  or 
rubbed  the  streak  is  red.  The  charge  is  drawn  out  into  an  iron  barrow 
and  carried  to  the  store-room.  It  is  placed  in  bags,  packed  in  petro- 
leum-casks, and  shipped  to  Boston.  One  cask  holds  (J50  pounds.  Three 
cords  of  wood  are  used  for  the  process,  and  two  men  do  the  work,  one 
man  to  each  twelve  hours'  shift.  The  men  are  required  to  bring  their 
own  wood. 

Solution  of  tin:  oxidizwl-copper  alloy. — The  oxidized  product  is  treated 
with  dilute  sulphuric  acid.  This  is  done  iu  a  conical  tub  lined  with 
lead,  having  a  false  bottom.  The  bottom  is  hollowed  so  as  to  leave  as 
iilfle  space  an  possible.  A  chaise  is  1,.'>00  pounds.  Over  this,  sulphuric 
acid  at  20°  Ban  me  is  poured.  Steam  and  air  are  turned  on  and  the 
boiling  continued  for  four  hours.  The  whole  is  not  dissolved,  but  90 
per  cent,  of  the  copper  will  be  in  solution.  It  is  allowed  to  settle  lor 
an  hour,  and  is  siphoned  off  and  a  Iresh  charge  put  in.  Two  charges 
are  made  in  a  day.  This  is  repeated  until  all  the  oxidized  products 
have  been  treated.  This  work  is  not  done  at  night.  The  residues  are 
boiled  two  or  three  times  iu  the  same  way  to  get  out  all  the  copper  pos- 
sible. The  tub  is  then  cleaned  up  and  what  remains  is  melted  iu  plum- 
bago crucibles.  The  bullion  is  from  000  to  800  fine  of  mixed  metals. 
It  contains  from  40  to  50  per  cent,  gold  and  20  to  30  per  cent,  of  silver. 
This  is  seut  to  the  mint. 

The  sulphate  of  copper  is  crystallized  and  sold.  The  mother  liquid 
is  used  to  dilute  the  acid  used  tor  the  solution  of  the  oxides. 

The  working  of  these  alloys  of  gold,  silver,  and  copper  was  first  tried 
in  the  works,  and  was  given  upon  account,  of  the  high  price  of  sulphuric 
acid.  It  was  carried  on  for  more  than  a  year  in  Boston,  but  lias  quite 
recently  been  abandoned,  and  the  separation  of  gold  and  silver  is  now 
to  be  done  at  the  works  by  a  process  invented  by  Professor  Pearce. 

In  conclusion,  I  beg  to  present  my  wannest  thanks  to  Professor  Hill, 
who  afforded  me  every  facility  for  making  the  plans  of  the,  works  and 
for  taking  the  drawings  of  all  the  furnaces,  and  to  Professor  Pearce, 
who  gave  all  the  information  which  was  required,  but!)  at  the  works 
and  alter  my  return  to  New  York,  concerning  the  various  processes 
carried  out  there. 
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THE  BUNT  AND  DOUGLAS  COPPER  PROCESS. 

For  the  following  account  of  this  process,  I  am  indebted  to  Prof.  T. 
Sterry  Hunt  and  Mr.  -Tames  Douglas,  jr.,  the  patentees. 

This  is  what  is  technically  called  a  wet  method,  because  the  copper 
is  removed  from  its  ores  in  a  dissolved  state,  the  solvent  employed  in 
the  present  process  being  a  watery  solution  of  neutral  protoehloride  of 
iron  and  common  salt.  Most  oxidized  compounds  of  copper— whether 
obtained  artificially  by  roasting  sulphureted  ores,  or  found  in  nature  in 
the  forms  of  carbonates  and  oxides— when  digested  with  such  a  solution 
are  converted  into  a  mixture  of  protocbloridc  and  diohloiide  of  copper, 
which  are  dissolved,  while  the  iron  of  the  solvent  separates  in  the  lorm 
of  insoluble  hvdrons  peroxide  of  iron.  When  the  solution  of  the  chlorides 
of  copper  thus  obtained  is  brought  in  contact  with  metallic  iron,  the 
copper  is  separated  in  a  metallic  crystalline  state,  while  the  iron  passes 
into  solution,  reproducing  the  piotochlorido  of  iron,  thus  restoring  its 
solvent  powers  to  the  liquid  which  we  shall  call  "  the,  bath,"  and  fitting 
it  for  the  treatment  of  a  fresh  portion  of  copper-ore.  This  process  of 
solution  and  precipitation  can,  under  proper  conditions,  be  repeated  in- 
definitely with  the  same  bath,  the  ouly  reagent  consumed  beiDg  the 
metallic  iron. 

The  chief  advantage  which  wet  processes  possess  over  smelting  lies 
iu  the  economy  of  iuel.  To  extract  copper  from  a  low-grade  ore  by 
smelting,  five  or  six  furnace-operations  arc  necessary,  and  about  one 
ton  of  coal  is  consumed  tor  each  ton  of  ore  treated  ;  while  for  the  various 
wet  processes  a  single  calcination,  iu  which  not  more  than  three  hun- 
dred-weight, of  coa-  lis  consumed  for  each  Ion  of  ore,  is  the  only  funiace- 
■  .|.  i.iti.n  r-.|.m.  d  t>..i.t.tiri  the  ujftnlli'-  ctppii'  n>  i  pu  •  i|Hi;.!-d  l»rni 
known  as  cement  copper.  An  important  item  of  cost  in  wet  processes  is 
the  metallic  iron  employed  to  separate  the  metallic  copper  from  its 
solutions.  The  same  amount  of  iron  is  required  to  precipitate  a  ton  of 
copper  whether  extracted  from  a  poor  or  a  rich  ore,  but  as  for  the 
smelting  of  the  latter  much  less  fuel  is  required,  it  follows  that  rich 
ores  are  generally  treated  by  smelting  rather  than  iu  the  wet  way,  any 
saving  of  fuel  in  the  latter  being  more  than  compensated  for  by  the 
cost  of  iron.  No  general  rule,  however,  can  bo  laid  down  to  determine 
what  grade  of  ore  can  be  more  profitably  treated  by  one  method  or  the 
other,  inasmuch  as  circumstances  of  locality,  affecting  the  cost  of  fuel 
aud  the  price  of  iron,  must  in  each  ease  be  taken  into  account. 

The  various  other  wet  methods  of  copper-extraction  may  be  divided 
into  two  classes  :  those  iu  which  the  previously  oxidized  ore  is  treated 
wit.ii  hvdrncholone  or  sulphuric  acid  to  dissolve  t  lie  oxide  of  copper,  and 
those  'in  which  sulphuretod  ore,  generally  after  a  preliminary  roasting, 
is  calcined  with  an  admixture  of  sea-salt  or  of  sulphate  of  soda,  by 
which  the  copper  is  convened  into  chloride  or  into  sulphate.  All  of 
these  methods,  when  properly  applied,  effect  a  pretty  thorough  extrae. 


)yGoogIe 


396     MINES    AND    MINING    "WEST    OP    THE    ROCKY    MOUNTAINS. 

Hon  of  the  copper,  but  the  cost  of  the  reagents  which  have  to  be  added 
to  every  charge  of  ore,  preclude  altogether  the  use  of  some  of  these 
methods,  except  in  certain  favored  localities,  and  render  them  in  almost 
all  eases,  it  is  believed,  less  economical  than  the  present  one  with  tho 
Hunt  and  Douglas  bath,  for  which  the  following  advantages  an:  claimed: 

I.  It  is  a  general  method  adapt e J  to  all  compounds  of  copper,  while 
that  by  calcination  with  salt  is  only  applicable  to  sulphureted  ores. 

II.  Ifc  does  not  require  the  addition  of  reagents,  such  as  acids,  salt,  or 
sulphate  of  soda,  to  each  charge  of  ore,  since  in  the  regular  course  of 
the  operation  the  solvent  required  for  the  treatment  of  the  ore  is  con- 
stantly reproduced. 

III.  The  bath  employed  being  neutral,  certain  impurities  of  the  ore, 
such  as  arsenic,  which  pass  into  solution  and  contaminate  the  product 
in  the  wet  processes,  remain  undissolved,  so  that  a  purer  copper  is  ob- 
tained. 

IV.  As  the  solution  obtained  is  neutral  and  free  from  persalts  of  iron, 
there  is  no  unnecessary  waste  or  consumption  of  metallic  iron  in  the  pro- 
cess of  precipitation.  Moreover,  as  the  result  of  the  action  of  the  proto- 
chloride  of  iron  of  the  bath  on  protoxide  of  copper,  one-third  of  the  copper 
is  obtained  as  protochlorkle,  and  two-thirds  as  dichloride.  Now  since  the 
latter  requires  for  each  one  hundred  parts  of  copper  precipitated  only 
forty-five  parts  of  iron,  it  is  found  in  practice  that  not  more  than  three- 
quarters  of  a  ton  of  iron  are  consumed  to  precipitate  one  ton  of  metallic 
copper,  while  in  the  other  methods,  in  which  the  copper  is  obtained  as 
proiochloride,  the  consumption  of  iron  amounts  to  a  ton,  and  in  many 
eases  greatly  exceeds  it. 

WORKING    DIRECTIONS. 

Grinding  the  ore. — The  degree  of  fineness  to  which  the  ore  must  be 
ground  wit!  depend  entirely  upon  tho  character  of  the  gaugue.  If  the 
metal  be  scattered  in  fine  particles  through  an  impermeable  rock,  it  will 
be  necessary  to  grind  it  to  the  size  of  sand,  so  that  the  copper,  if  a  sill- 
phuret,  may  bo  exposed  to  the  oxidizing  action  of  the  air  during  calci- 
nation, and  to  tins  solvent  a.ct  ion  of  the  protochlorideof  iron  bath  during 
lixiviiitioii.  If,  on  the  contrary,  the  copper  sulphuret  be  mixed,  as  is 
often  the  case,  with  iron  pyrites,  winch  by  calcination  becomes  porous, 
the  ore  need  not  be  ground  so  flue.  Experiment  in  each  case  must  de- 
termine the  point,  and  upon  the  decision  must  depend  the  machinery 
which  should  be  chosen  to  effect  the  grinding;  Cornish  rolls  being 
preferable  for  coarse  crushing  and  stamps  for  finer  work.  Two  pairs 
of  rolls — one  pair  of  24  or  30  inches  diameter,  and  one  pair  of  12  or  15 
inches,  with  a  screen  between  them  to  sift  out  what  is  not  broken  siiiU- 
eiently  tine  by  the  upper  pair,  will  crush  about  twenty  tons  of  stuff  in 
twenty  four  hours  so  that  it  will  pass  through  a  sieve  of  fifteen  holes  to 
the  linear  inch,  a  degree  of  fineness  sufficient  for  most  ores.  A  rock- 
breaker  with  jaws  set  close  may  be  substituted  for  the  upper  pair  of 
rolls. 

Calcining  the  ore. — It  is  not  necessary  to  calcine  carbonates  or  pro- 
toxides, but  mixtures  in  which  there  is  a  large  proportion  of  red  or 
dinoxide  need  a  slight  roasting  to  convert  at  least  a  part  of  this  into 
protoxide;  while  all  sulphureted  ores  require  much  more  calcination. 
The  mode  of  effecting  this  will  vary  with  the  character  of  the  ore. 
When  it  contains  2d  per  cent,  or  upward  of  sulphur,  it  may  be  broken 
into  lumps  of  an  inch  or  more  in  diameter,  and  exposed  to  a  prelim  iuary 
roasting  in  heaps  or  kilns,  whereby,  without  the  aid  of  fuel,  the  greater 
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part  of  the  sulphur  will  be  driven  off,  and  the  metallic  ingredients  more 
or  less  completely  oxidized.  The  lumps  lima  partially  roasted  should 
then  be  crushed  and  calcined  in  a,  muffle  or  reverberatory  furnace.  The 
calcination  of  all  ores  in  an  earthy  gangue  must  be  effected  wholly  in 
such  furnaces. 

The  first  rule  in  rousting  is  to  expose  the  ore  at  the  beginning  to  a 
low  beat,  which  is  to  be.  gTadually  increased  as  the  sulphur  is  driven  off'. 
If  the  temperature  be  too  high  at  the  commencement  of  the  operation, 
the  ore,  if  highly  sulplmreted,  may  become  softened  and  agglutinated 
or  fritted,  after  which  it  is  impossible  to  effect  a  proper  roast.  Eat 
even  if  this  should  not  happen,  too  high  a  heat  at  first,  or  indeed  at 
any  stage  of  the  process,  brings,  the  copper  into  a  condition  in  which  it 
is  difficultly  soluble  in  the  bath.  A  long  furnace  is  more  easily  man- 
aged than  a  short  one,  since  in  the  former  the  fire  can  always  be  kept 
strong  and  the  ore  moved  forward  from  a  cooler  to  a  hotter  portion, 
while  in  a  short  furnace  tin*  gradation  of  heat  can  only  be  attained  by- 
close  attention  to  the  firing. 

A  long  muffle  furnace  always  gives  a  good  roast,  as  the  tile  floor  pro- 
tects the  ore  from  excessive  beat,  and  there  is  sure  to  be  an  oxidizing 
atmosphere  iu  the  furnace,  which  is  not  always  the  case  in  a  reverbera- 
tory, where  the  flame  comes  iu  contact  with  the  ore.  J>ui  the  const  ruc- 
tion of  the  muffle  furnace  is  expensive,  and  ;i  cheap  and  efficient  furnace 
is  a  three-hearth  reverberatory.  When  a  number  of  such  furnaces  arc 
needed,  they  may  be  built  side  by  side,  in  a  row,  the  rabbli tig-doors 
opening  before  and  behind,  and  the  arches  of  the  whole  row  being  sup- 
ported by  a  stone  buttress  at  each  end— the  only  binding  necessary. 
The  fire-boxes  of  adjacent  furnaces  are  placed  side  by  side.  The  dimen- 
sions which  have  been  found  advantageous  for  these  furnaces  are  as 
follows:  Lower  hearth  10  feet  wide  by  1G  feet  long;  upper  hearths  12 
feet  wide  by  15  feet  long.  The  lower  hearth  is  contracted  iu  width  by 
the  fire-place,  and  the  upper  hearths  in  length  by  the  fines  which  lend 
fro rji  hearth  to  hearth. 

The  advantages  of  such  a  form  of  furnace  are  cheapness  of  construc- 
tion and  economy  of  heat,  on  account  of  the  exposure  of  a  less  amount 
of  cooling-surface  than  in  the  long  reverberatory  with  rabbling  -doors 
on  the  side.  On  the  other  hand  the  upper  hearths  are  not  very  accessi- 
ble to  the  rabblers.  If  such  a  furnace  be  used,  the  heat  should  only  be 
siifiicient  to  thoroughly  dry  and  warm  the  oreon  the  uppermost  hearth. 
Oxidation  should  take  place,  with  the  elimination  of  the  greater  part 
of  the  sulphur,  on  the  second  hearth,  so  that  when  the  ore  is  exposed 
to  the  higher  temperature  of  the  lower  hearth  there  may  be  no  danger  of 
fritting.  The  quantity  of  ore  which  may  be  roasted  in  such  a  furnace 
will  depend  on  the  character  of  the  ore  and  the  proportion  of  sulphate 
of  copper  which  it  may  be  desirable  to  obtain.  If  the  ore  is  highly  sub 
phnreted  aud  has  not  received  a  preliminary  roast  before  grinding, 
only  two  or  three  tons  can  be  calcined  iu  twenty-four  hours,  whereas 
double  that  quantity  may  be  treated  if  the  ore  be  poor  in  sulphur.  An 
ore  with  from  15  per  cent,  to  20  per  cent,  of  sulphur  may  be  added  in 
charges  of  2,o(IO  pounds,  and  shifted  from  hearth  to  hearth  every  eight 
hours,  while  one  containing  from  5  percent,  to  7  per  cent,  of  sulphur 
may  be  shifted  every  five  hours. 

If  the  ore  contains  no  carbonate  of  lime  or  magnesia,  (which  will  de- 
prive the  bath  of  the  chloride  of  iron  iu  the  subsequent,  operation  of 
solution.)  the  roast  need  not  contain  over  one-fourth  of  its  copper  in  the 
state  of  sulphate.  This  will  be  more  than  sufficient  to  repair  unavoida- 
ble losses  in  the  iron-chloride  of  the  bath.    The  presence  of  portions  of 
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these  obnoxious  elements  may,  however,  make  it  desirable  to  obtain  in 
the  roast  a  larger  proportion  of  sulphate  of  copper,  (which  is  soluble  in 
water  and  by  its  precipitation  by  metallic  iron  yields  au  iron-salt.)  To 
obtain  this  the  ore  should  be  roasted  more  slowly  ;mil  in  larger  charges, 
say  of  5,000  pounds  each, in  which  case  the  yield  of  ore  from  the  furnace 
will  be  somewhat  diminished. 

The  quantity  of  fuel  consumed  will  vary  with  the  different  ores,  but 
as  a  rule  one  cord  of  wood  will  suffice  for  three  tons,  and  one  ton  of  coal 
for  eight  tons  of  ore. 

When  a  sulphureted  ore  has  been  properly  roasted  it  loses,  when  be- 
ing rabbled,  that  apparent  fluidity  which  ore  still  Riving  off  sulphurous 
acid  exhibits,  and  when  withdrawn  and  cooled  should  have  a  bright  red 
color.  If  the  heat  has  been  too  great,  the  color  of  the  cooled  ore  will 
vary  through  dull-red  to  black.  There  is  more  danger  of  having  too 
much  than  too  little  heat  in  the  furnace.  The  ore  on  the  upper  hearth 
should  never  be  in  a  glow,  aud  that  on  the  lower  hearth  should  never 
attain  a  higher  heat  than  dull  redness.  Besides  regulating  the  heat,  it 
is  important  to  attend  to  the  admission  of  air.  As  the  roasting  of  the 
ore  is  an  oxidizing  process  an  abundance  of  air  is  essential  to  the  opera- 
tion, and  that  this  may  be  supplied,  the  furnace  must  possess  a  good 
draught  and  be  provided  with  openings  sufficiently  large  ami  numerous. 
If  the  furnace  be  defective  in  these  points  the  ore  will  be  scorched  and 
its  copper  rendered  insoluble  by  a  reducing  action  on  the  lower  hearth, 
while  the  upper  hearth  will  be  liable,  at  the  same  time,  to  become  too 
hot. 

The  more  completely  the  sulphuret  of  copper  is  oxidized  in  the  roast- 
ing, the  move  thorough  will  be  the  subsequent  extraction  of  the  copper, 
but  to  oxidize  I  lie  last  traces  of  snlphnreL  requires  a  disproportionate  ex- 
penditure of  time,  labor,  and  fuel.  Upon  the  relative  value  of  the  raw- 
ore,  and  of  labor  and  fuel,  will  therefore  depend  the  degree  of  thorough- 
ness to  which  it  may  be  profitable  to  carry  the  extraetiou  of  the  copper 
at  any  given  reduction- works.  While  it  is  desirable  to  oxidize  as  com- 
pletely as  consistent  with  economy  the  suiphuiets  of  the  ore,  it  should 
be  borne  iu  mind  that  a  dead  roast,  as  it  is  called,  or  the  elimination  of 
that  portion  of  sulphur  which,  after  oxidation,  remains  combined  as 
sulphate  of  copper,  is  to  be  avoided,  since,  as  already  pointed  out,  to 
provide  for  unavoidable  loss  of  chloride  of  iron,  it  is  desirable  to  leave  a 
portion  of  sulphate  of  copper  in  the  roasted  ore.  The  composition  of 
the  roast  may  be  seen  from  the  following  examples: 

At  the  Ore  Knob  Mine  iu  Korth  Carolina,  the  average  of  the  ore 
roasted  by  this  process  was,  according  to  Mr.  Olcott,  (Trans.  Amer, 
lust.  Min.  Engineers,  vol.  iii,  p.  395:) 

Cupper  us  sulphate 3.76 

Copper  oa  oxide 7' 7;-, 

Copper  aa  sulphide .  :jg 

11.90 
At  Phcenixville,  Pa.,  where  the  ore  contains  a  considerable  quan- 
tity of  carbonate  of  magnesia,  Ihe  effect  of  which  has  to  be  neutralized 
by  a  large  proportion  of  sulphate  of  copper,  and  where  charges  of  .3.000 
pounds  of  ore  are  calcined  for  twenty -four  hours  on  each  hearth  of  the 
dimensions  above  given,  the  roasted  ore  has  the  following  average  com- 
position : 

Cupper  as  sulphate.- 1.3T, 

Copper  as  oxide 1.10 

Cupper  as  fciilphide .  _ .  .40 

2. 75 
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ViMoMim  the  coffer—The  solvent  or  bath  employed  for  the  ertraotjon 
of  the  copper  is.  a'  lias  lie™  stated,  a  nfntr.nl  solution  o[  protoctilorideof 
iron  with common  salt.  This  protochlorido  may  be  obtained  m  various 
ways.  In  localities  where  acids  are  cheap  it  is  easily  made  by  dissoh  - 
in.  scrap-iron  in  dilated  mnriatio  or  sulphuric  acid;  the  fas.  vie.. s 
directly  protoohloride,  the  second  prot.osulplia.te  of  iron,  which  when 
uiiyod'wilh  n  i-olntion  of  salt  Rives  rise  to  the  protoohloride,  together 
will,  a  portion  of  sulphate  of  soda.  In  places  where  acids  ari i  not :  jo 
ea-ilv  had.  the  conimercial  protosulpbato  of  iron  (green  copperas)  is  the 
inost  convenient  source  of  the  protochlonde,  as  explained in  ilie  spech- 
cation.  One  hundred  pounds  of  the  commercial  acid  and  56  pound-  ,.| 
scrap-iron  will  make  2S0  pounds  of  oopperns.  Knowing  the  volume 
cost  of  these  substance.,  at  any  locality,  it  will  bo  easy  to  calculate 
whether  it  is  cheaper  to  make  the  copperas  or  to  purchase  it.  Where 
highly  sulphurated  copper  ores  or  copper-pyrites  are  to  lie  Had,  tnese, 
by  Joining  at  a  low  'red  beat,  (as  already  stated,)  yield  large ^propor- 
tions of  sulphate  of  copper  and  sulphate  ot  iron,  both  of  which  ire 
soluble.  By-  leaching  these  roasted  ores  with  water-  end  digesting  the 
solution  thus  obtained  with  scrap-iron,  the  dissolved  copper  "thrown 
down  as  metal,  and  a  solution  of  protosulphate  of  iron  obtained,  which 
may  be  mixed  with  salt  to  form  the  bath. 

In  the  original  specification  of  the  process  it  was  directed  in  making 
the  bath  by  the  use  of  protosulphate  of  iron  to  take  280  pounds  of  tb  s 
(equal  to  56  pounds  of  metallic  iron)  and  20  pounds  of  «'«.  »°«™»' 
to  convert  it  into  protoohloride.    These  disso  ved  in  1, 000  pc- ind  so 

v,-nler,ll iperinl  gallons)  with  al'urtlicr  addition  of  200  pounds  of  salt 

madethestrongestballi.bntavfeakcroaewasa  so  recommended  in  which 
these  same  ingredients 'were  to  be  dissolved  in  2,000  t pounds  of  » ■ater 
Experience  has  shown  that  the  latter  is  strong  enough  tor  the  treatment 

0tTheTathama"be'brought  in  contact  with  the  ore  either  by  percolation 
in  loaclung-laiiks,  or  by  agitation  in  vats  arranged  with  stirrers  It  the 
ore  be  linely  ground  and  slimy,  the  latter  mast  be  used ;  but  if  it  s 
coarse,  and  contains  nothing  which  when  wetted  will  form  mud,  it  is 
best  treated  by  leaching.  When  agitation  is  required  tie  tank  shook] 
be  round,  10  or  12  feet  in  diameter,  and  5  or  6  feet  high,  and  made  ot 
3  inch  stives.  A  convenient  slirring-apparatns  consists  uitao  oblique 
blades  fixed  to  the  base  of  n  vertical  -half,  winch  r,-ts  on  the  vertex  of 
a  conical  bottom.  The  tips  of  the  blades  should  reach  to  »*■•• 
inch  of  the  sides  of  the  tank,  and  bo  raised  about  15  inches  aboete 
level  of  the  bottom  of  the  tank  at  the  periphery.  '.  lie  object  of  thus 
elevating  the  stirrer  on  a  cone  above  the  bottom  is  to  permit  the  ore  to 
settle  below  the  blades,  so  that  the  stirrer,  after  having  been  stopped 
can  be  started  at  Willi  whereas,  were  the  bottom  flat  and  the  distnnce 
between  it  and  the  blades  the  same  at  all  pom  s,  the  ore  w  »«-, 
hire  around  the  shall  and  thus  escape  agitation.  The  stirrer  should 
make  about,  twenty  revolutions  a  minute.  A  vat  "1  lie  a  iie.li  ..  l  .  ••  - 
.ions,  bavinga  capacity  of  about3,0(10  gallons,  and  two-lords  ale,  »i.h 
nali.  will  sen.-  to  agitale  and  dissolve  Ihe  copper  Iroul  .1,0(0  polities  ot 
roasted  ore,  containing  live  or  six  per  cent  of  copper  oxide  re is  x to 
eight  hours,  the  temperature  being  from  120°  to  lo(P  1.  Ihe  stirrers 
are  then  stopped,  the  whole  allowed  to  settle,  the  clear  liquor  drawn  ofl 
into  the  precipitating-tauks,  and  .he  muddy  portions  into  set 1,  ;-  a  ...s, 
after  which  the  residue  may  be  washed,  first  with  bath,  and  then  with 
wider,  to  remove  the  adherent  copper  solution.  i„„oi„M 

When  percolation  can  be  adopted  it  is  preferable  to  stirring,  since, 
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though  the  operation  is  slower,  we  are  enabled  to  dispense  with  the  set- 
tling-tanks, which  the  latter  plan  requires,  and  the  handling  of  the 
slimes  which  accumulate  in  these.  'Moreover,  as  the  solution  of  the 
copper  takes  place  in  the  mass  of  ore  out  of  contact  of  air,  a  larger  pro- 
portion of  diehlnride  of  copper  is  found  and  less  iron  is  lost  by  oxdatiou 
than  when  the  solution  holding  the  dissolved  iron  and  copper  salts  is 
exposed  to  the  air  by  constant  agitation. 

The  vats  for  nitration  are  made  of  wood  or  of  brick.  For  the  latter 
the  bricks  are  laid  in  Roman  cement  and  coated  within  by  a  layer  of  the 
same  cement  mixed  with  silicate  of  soda.  This,  when  afterward  washed 
with  a  solution  of  chloride  of  calcium,  forms  a  coaling  which  resists  the 
action  of  the  metallic  salts  of  the  bath.  If  wood  be  used  the  vats  may 
either  be  square  or  round,  but  in  any  case  they  should  be  somewhat 
wider  at  the  top  than  at  the  bottom,  otherwise  the  settling  and  contrac- 
tion of  the  moistened  ore  will  leave  a  space  along  the  walls  through 
which  the  bath  may  des-end  without  percolating  the  mass.  Filtering- 
vats  need  not  be  more  than  three  feet  high.  The  filter  may  be  made  In- 
laying on  the  bottom  of  the  vat  three  inches  of  small  stones,  broken 
cinder  or  coke,  and  covering  this  by  a  layer  of  coarse  sand,  upon  which 
the  ore  may  be  laid  to  the  depth  of  one  or  two  feet  according  to  its 
coarseness  or  fineness.  Instead  of  this  arrangement  a  false  bottom, 
consisting  of  perforated  planks  or  of  narrow  boards  loosely  laid  to- 
gether, may  be  covered  over  with  coarse  sacking,  upon  which  the  ore  is 
spread.  A  hole  in  the  side  near  the  bottom  of  the  tank,  into  which  is 
fitted  an  india-rubber  tube  provided  with  a  squeezer  or  pinch- cock,  gives 
vent  to  the  liquor  after  its  passage  through  the  ore.  The  vats  should 
be  fitted  with  close  covers  so  as  to  exclude  the  air  and  retain  the  heat; 
these  are  provided  with  a  small  hole  through  which  enters  a  tube  to  sup- 
ply the  bath.  It  is  well  to  spread  the  ore  in  the  vats  already  par- 
tially tilled  with  lie;!  ted  bath,  as  when  thus  wet  down  it  will  not  cake, 
but  will  permit  the  bath  to  percolate  uniformly  through  it.  When  the 
desired  quantity  of  ore  has  been  added  a  wooden  float  should  be  se- 
cured beneath  the  opening  in  the  cover  so  that  the  bath,  as  it  flows  in. 
may  fall  thereon,  oi  herwisc  it  would  make  a  depression  in  the  mass  and 
thus  the  percolation  would  be  unequal.  About  two  or  three  inches  of 
bath  should  be  kept  on  the  top  of  the  ore,  and  it  should  be  supplied  as 
rapidly  as  it  escapes  from  the  tube  below.  When  the  outflowing  liquid 
is  found,  by  testing  with  a  bit  of  iron  wire,  to  contain  no  more  copper 
than  the  liquid  entering  above,  we  know  that  the  soluble  copper  has 
been  removed  and  it  only  remains  to  stop  the  supply  of  bath,  allow  the 
layer  above  to  filter  through,  and  then  displace  that  which  remains  in 
the  pores  of  the  exhausted  mass  by  the  addition  of  a  little  water.  The 
extraction  of  the  copper  by  fill  ration  may  not  be  completed  in  less  than 
three  or  four  days,  the  time  of  course  depending  on  the  richness  of  the 
ore  and  the  strength  and  the  temperature  of  the  bath. 

The  solution  of  the  copper  is  much  accelerated  by  heating  the  bath, 
which  may  be  done  by  the  injection  of  steam.  If  the  liquid  he  heated 
to  from  120°  to  ISO0  F.  it  will  flow  through  the  ore  in  the  leaching- tanks 
with  a  very  little  reduction  of  temperature,  and  the  heat  generated  in 
the  process  of  precipitation  will,  if  the  tanks  for  this  operation  are  well 
covered,  maintain  the  bath  in  these  at  a  sufficient  temperature  to  insure 
a  quick  separation  of  the  copper,  so  that  it  is  only  the  liquid  in  the 
store-tanks  that  will  require  beating  by  steam. 

The  bath  after  it  is  withdrawn  from  the  preeipitating-tanks  generally 
contains  a  little  copper.  If,  however,  care  be  taken  to  leave  it  there  till 
the  whole  of  the  copper  is  separated,  the  liquid  will  then  be  without 
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action  on  metallic  iron,  and  steam  coils  may  be  used  to  heat  it  in  the 
store-tank,  or  in  passing  from  this-  to  the  leach -vats  it  may  be  made  to 
pass  through  a  coil  of  iron  pipe  heated  by  a  stove. 

Where  kilns  are  used  for  roasting,  the  heating  of  the  liquors,  as  well 
as  the  evaporation  of  the  excess  of  liquid  derived  from  the  wash -waters, 
may  be  effected  in  Gay-Lussae  towers,  which  are  small  brick  or  stone 
chambers,  tall  and  narrow,  filled  with  fragments  of  coke  or  broken 
bricks,  in  which  an  ascending  current,  of  the  hot  air  and  sulphurous 
vapors  meets  a  descending  current  of  the  liquid.  The  hot  gases  from 
the  kiln  or  from  a  muffle  may  also  be  utilized  by  (hawing  Ihem  through 
a  pipe  from  4  to  (i  inches  in  diameter  by  means  of  a  small  steam-jet  in- 
troduced at  the  bend  in  an  injection-pipe,  which  at  that  point  should  be 
contracted  to  3  inches,  and  may  dip  1!  feet  or  more  into  the  liquid  in  the 
store-tank.  Such  an  arrangement  saves  steam  and  serves  to  impreg- 
nate the  bath  with  sulphurous  acid,  which  in  its  passage  through  the 
ore  in  the  tilteiingvats  serves  to  attack  the  separated  peroxide  of  iron, 
converting  it  into  soluble  protosalt. 

The  use  of  the  sulphurous  acid  fumes,  which  thus  serve  to  supply  the 
losses  of  protochloride  of  iron,  need  not  be  resorted  to  except  in  treating 
native  carbonates  or  oxides  of  copper,  or  such  ores  as  contain  car- 
bonates of  lime  or  magnesia  or  oxide  of  lead  or  of  zinc,  all  of  which 
cause  a  loss  of  the  protochloride  of  iron.  In  such  cases  the  best  mode 
of  applying  the  sulphurous  acid  is  by  using  stirring-tanks  and  pass- 
ing the  gas  over  the  surface  of  the  liquid,  which  is  agitated  during 
the  solution  of  the  copper.  The  gas  should  lie  as  lit l le  diluted  with  air 
as  possible.  If  the  roast  big-kiln  or  muffle-furnace  be  connected  with  the 
stirring-tank  by  an  earthenware  tube  which  enters  either  the  cover  or 
the  side  of  the  tank  at  a  point  opposite  to  that  by  which  a  wooden  tube 
(best  connected  with  a  tine)  gives  exit  to  the  tiuconsumed  gas,  a  suffi- 
ciently rapid  current  of  the  gas  will  be  kept  up,  and  will  be  readily  ab- 
sorbed by  the  liquid  in  the  tauk. 

It  is  seldom,  however,  that  the  process  is  thus  complicated  by  the 
necessity  of  using  sulphurous  acid  gas,  for  unless  the  objectionable 
matters  mentioned  above  are  present  in  considerable  quantities  in  the 
ore,  this,  if  a  sulpburet  of  copper,  will  yield  by  careful  calcination,  as 
already  explained,  enough  sulphate  of  copper  to  compensate  for  the 
loss  of  chloride  of  iron  which  these  would  occasion. 

By  the  introduction  of  steam  for  heating  and  of  water  for  washing  the 
residue,  the  volume  of  the  bath  becomes  slowly  augmented.  To  reduce 
tliis  it  is  therefore  necessary  to  resort  to  evaporation,  and  for  this  pur- 
pose it  has  been  found  that  in  the  case  of  the  three-heated  reverbera- 
tory  furnaces  already  described,  the  upper  hearth  may  with  advantage 
be  used  for  this  purpose.  A  shallow  basin  (J  inches  deep,  of  which  the 
upper  hearth  is  the  bottom,  is  built  of  brick  lined  with  .Roman  cement 
prepared  as  already  described  for  brick-leaching  tanks,  with  silicate  of 
soda  and  chloride  of  calcium.  Through  the  middle  of  it  passes  a  funnel 
or  hopper  connecting  with  the  second  hearth  and  opening  on  the  roof  of 
the  furnace  for  the  purpose  of  charging  the  ore.  The  roof  over  the  pan 
should  be  higher  than  if  it  were  over  a  calcining  hearth,  in  order  to 
give  ample  room  to  use  a  scraper  with  which  to  remove  the  crystals  of 
salt  which  separate  during  evaporation,  and  two  doors  instead  of  three 
should  open  al  eaeli  end  so  as  to  give  true  access  to  the  whole  surface  of 
the  pan.  Care  should  be  taken  to  keep  the  floor  of  the  pan  free  from 
all  accumulations  of  salt,  else  a  crust  will  be  formed  which  is  difficult 
to  remove.  When  this  arrangement  is  used,  the  liquors  from  the  store- 
tank  are  run  into  the  pan  where  they  are  exposed  to  the  escaping  cur- 
26  M 
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rent  of  hot  air  anil  gases  by  which  they  are  rapidly  evaporated,  while 
at  the  same  time  they  absorb  a  considerable  amount  of  sulphuric  acid, 
(which,  together  with  sulphurous  acid,  is  formed  in  the  slow  roasting  ot' 
pyritous  ores,)  and  thus  become  strongly  acid.  An  evaporator  of  this 
kind,  with  a  surface  of  100  square  feet,  is  easily  and  cheaph  constructed, 
is  tight  and  durable,  and  will  evaporate  a.  layer  of  1  indies  of  liquid  in 
24  hours,  by  the  waste  heat.  If  the  three  hearths  arc  required  lor  cal- 
cination, large  shallow  tanks  of  the  kind  described  may  be  constructed 
between  the  furnaces  and  the  stack,  so  that  the  whole  cm-rout  of  the 
hot  gases  shall  pass  over  the  surface  of  the  liquid,  thus  dispensing 
with  the  use  of  steam  for  heating  the  liquors  and  evaporating  the  hath 
at  the  same  time. 

Precipitating  the  copper, — The  copper  liquors,  whether  taken  from  the 
stirring  or  settling  tanks  or  flowing  from  the  leaching- vats,  are  received 
in  tanks  of  any  convenient  size,  where,  in  contact  with  metallic  iron,  the 
chlorides  of  copper  are  decomposed,  and  the  copper  is  precipitated  in 
crystalline  grains,  plates,  or  crusts,  the  texture  of  which  will  vary 
according  lo  the  strength  of  liquors.  Wrought- irou  precipitates  the 
copper  more  rapidly  than  cast-iron,  but  where  this  latter  is  the  cheaper, 
it  should  be  used.  If  small  scrap  is  employed,  it  must  be  spread  on 
trays  arranged  in  the  vats.  If  the  residue,  after  the  extraction  of  the 
copper,  is  a  nearly  pure  oxide  of  iron,  this  may  be  reduced  to  a  spongy 
metallic  iron  by  heating  it  for  some  hours  at  a  red  heat  with  pulverized 
coat  in  a  closed  vessel.  This  spongy  iron,  which  may  also  be  easily 
made  from  ordinary  iron-ores,  precipitates  copper  very  rapidly  from  its 
solutions,  and  is  used  for  that  purpose  in  England,  where  it  is  prepared 
in  a  reverberatory  furnace. 

From  the  precipitating- vats  the  liquor,  which  has  been  deprived  of 
its  copper,  and  in  this  process  has  been  recharged  with  protochloride  of 
irou,  is  drawn  off  after  twenty-four  hours  or  more  and  pumped  up  into 
the  store-tank,  which  should  be  at  a  higher  level  than  the  leach- 
vats.  It  is  thou  ready  for  the  treatment  of  fresh  portions  of  ore.  A 
working  drawing  of  a  cheap  pump,  made  entirely  of  wood,  is  included 
in  the  plan  annexed. 

Melting  and  refining  the  copper. — The  precipitating  tanks  are  emptied 
from  time  to  time,  the  cement-copper  is  washed  with  water  and,  if  small 
iron  scrap  has  been  used,  is  passed  through  a  screen  or  sieve  to  sepa- 
rate any  fragments  of  the  latter.  It  is  then  dried  at  a  gentle  heat, 
when  it  is  ready  for  refining.  In  the  treatment  of  copper  obtained  in  wet 
process  it  is  customary  to  melt  the  cement  with  a  portion  of  matte  br 
sulphureted  ore,  and  thus  obtain  a  crude  copper,  which  is  refined  by  a 
second  fusion.  Experience  on  a  large  scale  Las,  however,  shown  that 
the  purity  of  the  cement  obtained  by  the  present,  process  is  such  that 
but  a  single  fusion  is  required  to  convert  it  into  fine  copper.  The  dried 
or  even  the  moist  cement  is  melted  down  in  a  furnace  such  as  is  used 
for  refining  blister-copper,  poled  in  the  usual  manner,  and  then  cast  into 
ingots.  It  is  found  advantageous  to  mix  the  cement  with  one  or  two 
hundredths  of  coal-dust,  and  if  compressed  into  blocks,  it  can  be  handled 
with  greater  advantage  than  if  in  a  loose  powder. 

Arrangement  of  plant.— It  is  well,  when  it  can  be  done,  to  choose  a 
hill-side  as  the  site  for  works  for  carrying  out  this  process,  so  as  to 
place  the  leaching- vats  below  the  level  of  the  calcining-fiirnaees.  Above 
these  vats  should  be  a  water-tank  and  also  a  store-tank  for  bath,  from 
which  it  can  be  made  to  flow  into  the  vats  placed  in  rows  on  the  lower 
level.  Below  these  should  be  placed  the  precipitating  tanks,  and  still 
lower  a  large  tank  into  which  the  bath  when  deprived  of  copper  can  be 
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allowed  to  flow,  and  from  which,  by  mean  a  of  the  wooden  pump,  it  is  to 
be  pumped  up  into  the  store-tank  for  redistribution,  thus  establishing  ;i 
continuous  circulation.  Wooden  tubes  securely  coupled  together  are 
the  beat  conductors  for  the  bath.  A  horizontal  line  of  such  tubing 
should  run  above  the  leacliing-vals  and  be  connected  with  the  .store, 
tank  by  a  piece  of  India-rubber  tube  or  hose,  which  can  be  closed  at 
will  by' a  wooden  squeezer.  From  this  Hue  of  wooden  tubing  the  barb 
is  to  be  conducted  to  each  leach-tank  by  an  India-rubber  tube,  the  flow 
through  which  is  to  be  regulated  by  squeezers.  From  the  leach- tallies 
the  copper  liquors  should  be  conducted  through  similar  India-rubber 
tubes  into  a  covered  trough  or  launder,  running  the  whole  length  of  the 
row  of  preeipitating-vats.  Such  a  trough  is  belter  for  this  purpose  than 
a  closed  tube,  for  the  reason  that  when  the  bath  is  too  cool  or  does  not 
hold  a  sufficient  amount  of  salt  to  retain  the  whole  of  the  dichloride  of 
copper  in  solution,  a  portion  of  this  may  be  deposited  and  fill  up  the 
tube,  while  the  launder  can  be  watched  and  this  state  of  things  guarded 
a  gain  st. 

la  localities  where  a  hill-side  cannot  be  chosen  for  the  site,  it  will  be 
better  to  place  both  the  leaching  and  precipitating  vats  on  the  same 
level  with  the  ealeiners,  for  it  is  easier  and  cheaper  to  pump  the  copper 
liquors  into  the  precipitin! tig-tanks  than  to  elevate  tne  ore.  In  the 
plan,  however,  for  clearness  of  illustration,  the  tanks  are  shown  on  suc- 
cessive levels  in  a  building  of  three  stories. 

CHEMISTRY  OF  THE  PROCESS. 

The  peculiarity  of  this  method  is  the  use  of  a  solution  of  protochloride 
of  iron  and  chloride  of  sodium  to  render  soluble  the  oxidized  compounds 
iif  copper.  In  the  wet  process  now  generally  adopted  in  Great  Britain 
and  mentioned  on  page  25,  where  the  ores  are  calcined  with  common 
salt,  this  is  in  great  part  decomposed  with  the  formation  of  sulphate  of 
soda  and  chlorides  of  copper,  which  are,  in  their  turn,  decomposed  when 
in  solution,  by  contact  with  iron,  with  separation  of  metallic  copper 
and  produclion  of  protochloride  of  iron.* 

The  liquid  thus  obtained,  holding  an  abundance  of  protochloride  of 
iron  with  a  little  chloride  of  sodium,  is  lonud  to  have  but  a  feeble  solvent 
action  upon  the  oxide  of  copper  and  is  accordingly  throwu  away,  pol- 
luting the  rivers,  and  thus  giving  rise  to  serious  dillkulties  in  Ihtgland. 
Various  attempts  have  been  made  to  utilize  the  chloride  of  iron  in  these 
waste  liquors  for  ehloridizhig  copper.  Gossage  patented  a  plan  which 
consisted  in  evaporating  them  to  dryness  and  healing  the  residue  in 
contact  with  air  to  low  redness,  by  which  means  there  ia  obtained  a 
mixture  of  insoluble  peroxide  and  soluble  jwri-klorldf-.  of  iron,  (see  page 
24.)  Henderson  effects  the  same  result  by  the  action  of  air  on  the 
liquors  at  ordinary  temperatures.  He  also,  by  decomposing  the  evap- 
orated waste  liquors  at  a  strong  red  heat  in  contact  with  siliceous  mat- 
ters, gets  perchloiide  of  iron  in  vapor  with  some  hydrochloric  acid  and 
free  chlorine,  and  dissolves  these  in  a  solution  of  protochloride  of  iron, 

'  The  eom:t'_i(ir,teil  liunid  "blamed  b\  leacititi;;  the  ores  in  lids  ptoeiss,  :lL  Whim  .s 
in  Falkland,  nave,  a,!;<!onii:ijr  I"  (/laudet,  f.iv  a  liter  of  isiireihe  j^ravil.v  1.-2-1,  sulphate"!' 
soda,  11.11  "Til ills' '.  rlilnndi-  of  sndieni.  M.:li>;  eldiaiiirs  "f  t'eppei'  iirul  oihef  ineials  1  ■;."!. 
eo'ituiuiiiji'ekhtrie.e  fi.Cl,  imiiiu  5.y-.  /trie  l).f^,  lead  IU'ir,7,  iron  0.0.1.".,  silver  O.OIH,  he- 
sides  a  lii  i  It;  ^iilii,  and  small  Itul.  uodeti'i  niOicii  imam  il  ieset'  arsetiie,  annmnny.  and  bis- 
inulb.  01' tit"  eojjper,  O.j^U  was  in  the.  -ant."  nf  Uteldmidc.  Tin;  silver  estiaeteii  riiini 
ttLt.i  solution  liv  Claudia's  method,  wilh  ioclimr,  contains  about.  l.H  per  eenl.  of  gold. 
(CfamieaJ  Xeic-s,  toI.  xxii,  p.  184.) 
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tli  ns  getting  a  solution  of  per  ehhr  hie  of  iron,  the  solvent  action  of  which 
on  oxide  of  copper  is  well  known.  (British  patent  of  May.  1605,  No, 
1255,  and  United  tSLates  patent,  December,  1806,  No.  60514.) 

To  dispense  with  these  tedious  ami  costly  processes  and  enable  liquor 
containing  protovlrforide  of  iron  to  he  directly  used  for  the  solution  of 
copper,  was  much  to  be  desired.  It  was  found  that  when  a  solution  of 
protocbloride  of  iron  is  brought  in  contact  with  either  protoxide  or 
diuoxide  of  copper,  dichloiide  of  copper  is  formed,  which,  being  insoluble 
iu  water,  soon  coats  over  the  oxide  and  arrests  the,  diloridizing  process. 
To  overcome  this  difficulty,  however,  it  was  only  necessary  to  add  a  hot 
and  strong  solution  of  common  suit,  iu  which  {as  in  nil  other  solutions  of 
chlorides)  the  dichloiide  of  copper  has  a  considerable  degree  of  solu- 
bility. The  reactions  of  the  two  oxides  of  copper  with  protocbloride  oi' 
iron  are  unlike.  Three  equivalents  of  the  protoxide,  containing  95.25  of 
copper,  when  brought  iu  contact  with  au  excess  of  solution  of  the  pro- 
tuebioride  under  the  conditions  j  ust  explained,  react  with  two  equivalents 
of  it,  containing^. OOof  iron,  ami;,  ieldone  equivalent  of  the  protocbloride 
of  copper,  which  is  readily  soluble  in  water,  and  contains  31.75  of  copper 
and  ;J5.50  of  chlorine,  and  one  equivalent  of  the  insoluble  dichloiide.  in 
which  the  same  amount  oi  chlorine  is  united  with  twice  as  much, or  63.50, 
of  copper.  When  the  copper  is  in  the  state  oi'  diuoxide,  only  one-half  ns 
much  protocbloride  of  iron  is  consumed,  and  there  is  formed  for  the  same 
amount  of  diehhuide  as  before  one  equivalent,  or  31.75  of  metallic  copper. 
This  would  remain  undissolved  if  the  diuoxide  aloue  were  treated,  but 
metallic  copper  in  presence  of  an  excess  of  protocbloride  of  copper  is  at 
once  convened  into  the  dichloiide,  so  that  i!  one-  half  of  the  oxidized  cop- 
peri  n  a  mixture  t  real  cd  with  an  excess  of  protochloiide  of  iron  is  protoxide 
and  one-half  diuoxide,  the  whole  of  the  copper  passes  into  the  state  of 
dichloride.*  Fortius  reason  it  is  necessary,  in  submitting  diuoxide  ores 
to  this  process,  either  to  mix  them  with  a  suliicicui;  amount  of  ores  con- 
taining protoxide,  or  to  calcine  them  slightly  in  the  air,  so  as  to  convert 
one-half  or  more  of  the  diuoxide  into  protoxide  of  copper. 

In  the  reaction  between  the  oxide  oi'  copper  and  protocbloride  of  irou, 
the  iron  ot  the  latter  separates  from  the  solution  as  a  reddish  brown 
insoluble  precipitate  of  hydrous  peroxide,  which  carries  with  it  a  small 
portion  of  chlorine  iu  the  form  of  an  ox y chloride  of  iron,  line  to  second- 
ary reactions  and  in  part  to  the  action  of  the  air  upon  the  solution  of 
protocbloride  of  iron.  The  amount  of  chlorine  thus  removed,  and  con- 
sequently lost  to  the  bath,  was  found,  in  carefully-conducted  experi- 
ments, to  vary  from  5  to  10  per  ceut.  of  that  originally  united  with  the 
iron,  that  is  to  say,  for  100  parts  of  protocbloride  of  iron  consumed  in 
ciiioridizing  copper,  the  regenerated  bath  will  contain  from  'JO  to  95 
parts.  This  loss  of  chlorine  must  iu  all  cases  be  supplied  if  the  strength. 
of  the  bath  is  to  be  kept  up,  an  end  which  is  readily  obtained  iu 
one  or  two  ways.  When  sulphureted  ores  aie  oxidized  there  is  always 
formed  a,  portion  of  sulphate  of  copper,  which,  with  careful  roasting, 
U'age  ]<),)  may  equal  one-fourth  or  even  one-half  of  the  copper  present. 
'this  sulphate  when  decomposed  by  metallic  iron  gives  prol.osulpbate  of 

"The  reactions  betwui-u  pioioi-liloritli'  ot"  iron  mid  ttit>  oxi.lrs  of  cupper  are  thus  es- 
piesneil  in  cm-mien!  evu.lxiK  il^lei-  Hi,.-  oM.t  ii.ili-Li.iiHi.iti  v,  liic-li  (In  _  HI. 75,  IV  ^  -l.'-J 
UI  =  :ii).ft,  and  0  =  8: 

for  Uks  prniuxiiiii  of  copper, 

3Cu,0i+4Fi:C!^'JLV,O,+:Cii:.Cl+2CnCl. 
J- (it  tin-  inno\-:ik  of  copper, 

aCu30-i-9F.:{;l  =  t'.'jt|,+-2(in2C]+4Cn. 
In  the  reaction  between  llie  jiixnudiloiiiii    lit  r.otim-i-  ami  the  metallic  copper, 
2CnCl+3Cu  =  2Cn»Cl. 
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iron,  which,  by  its  reaction  with  salt,  yields,  as  we  have  seen  in  the  prep- 
aration of  the  hath,  sulphate  of  soda  iind  protoohloride  of  iron,  whieh  in 
ordinary  cases  more  tbau  suffices  to  supply  any  loss  of  chlorine.  If,  as 
sometimes  happens,  there  is  found  too  large  a  portion  of  these  coin- 
pounds,  this  may  be  corrected  by  adding  to  the  bath,  previous! y  freed 
from  copper,  a  small  quantity  of  slaked  lime,  by  which  means  the  excess 
i.r  >nl;.u.i[  ■■  rii-1  >i  in.|,  ,11.  ■  |.i-,-i,.ii  ,i,.|  iu  Hi- r.. mi  ..t  -mi|>li>i<  ■  In 
and  protoxide  ot  iron,  from  which  the  clear  liquid  may  bedrawu  or  filtered 
off. 

The  bath  made,  as  already  described,  with  280  pounds  of  copperas 
(equal  to  56  pounds  of  iron)  and  320  pounds  of  salt  in  2,(100  pounds  of 
water,  lias  a  specific  gravity  of  about  2ii°  Beaume  or  1.150  at  ordinary 
temperatures,  water  being  1.01)0.  A  cubic  loot  of  it  weighs  1,150  ounces 
avoirdupois,  ami  contains  3.52  | lonuds  of  proioehlorido  of  iron  (besides  an 
equal  quantity  of  sulphate  of  soda)  anil  about  f>£  pounds  of  salt.  This 
amount  of  protocbloride  contains  1.54  pounds,  or  10,780  grains  of 
metallic  iron,  and  as  a  cubic  loot  is  equal  to  almost  exactly  1,000  lluid- 
ounces,  each  fluid-ounce  holds  in  solution  10.78  grains  of  iron  as  proto- 
chloride.  By  the  method  of  assay  described  above,  the  amount  of  iron 
held  in  solution  by  a  fluid-ounce  of  the  liquid  is  very  easily  determined, 
and  in  this  way  the  efficiency  of  a  bath  is  most  conveniently  designated. 
Solutions  containing  5.0  grains,  and  even  3.0  grains,  of  dissolved  iron 
to  the  fluid-ounce,  may  be  used,  but  the  strongest,  are'  most  efficient. 

Tic    |t"ti..  Iil..||.l.   ..|   n.,]i  ,.  [  .-H  r...  liloiidv-IUioMiJ"  "1  i.-h|'|m.'I'  in   I  li- 

ore.  A  cubic  foot  of  bath  containing  10.780  grains  of  dissolved  iron 
will  culoridize  18.287  grains  (or  2.61  pounds)  of  copper  in  the  stale  of 
protoxide,  converting  one-third  of  it  into  protochloriile,  and  two-thirds  of 
it  into  dichloride  of  copper,  of  which  latter  compound  (consisting  of  cop- 
per <;3.5,  chlorine  35.5)  there  will  be  formed  29,057  grains,  or  about  4.15 
pounds.  The  dichloride.  is  insoluble  in  water,  though  readily  soluble  in 
Strong  brine,  especially  if  this  be  heated  ;  hence  the  necessity  of  a  large 
excess  of  salt  in  the  bath.  A  cubic  foot  of  saturated  brine  at  a  tem- 
perature of  194^  F.  will  dissolve  about  10.0  pounds,  and  at  104°  F.  about 
5.0  pounds  of  the  dicbloride,  while  a  cubic  foot  of  brine,  holding  15  per 
cent,  of  salt,  will  dissolve  at  104°  F.  0.25  pounds,  at  184°  F.  3.75  pounds, 
and  at  57°  F.  2.18  pounds  of  dicbloride  of  copper,  and  the  same  amount 
of  brine  holding  only  5  per  cent,  of  salt  will  dissolve  at  WS?  1.65  pounds, 
and  at  104^  0.70  pounds  of  dichloride.  The  bath  above  described,  with 
67;  jiin.iiids  of  salt  to  the  cubic  loot,  contains  not  quite  8  percent,  of  salt. 
It  will  thus  be  understood  why  in  some  cases  it  may  become  necessary 
to  increase  the  amount  of  salt  in  the  bath  in  order  to  augment  its  sol- 
vent power  for  the  dichloride.  Both  by  cooling  and  by  dilution  with 
water  the  dichloride  separates  in  the  form  of  a  white  heavy  crystalline 
powder,  which  is  readily  converted  by  simple  contact  with  metallic  iron 
into  pure  crystalline  copper. 

In  treating  copper  ores  which  contain  no  sulphur  and  consequently 
form  no  soluble  .sulphate  in  roasting,  the  loss  of  the  bath  in  chlorine 
may  be  supplied  by  adding,  from  time  to  time,  small  portions  of  proto- 
sulphaie  of  iron,  or  still  better  by  passing  over  or  through  the  liquid  in 
the  stirring  or  leaching  vals,  as  already  described,  (page  Hi,)  a  current 
ot  sulphurous  acid  gas.  This,  being  absorbed,  eonverls  the  separated 
hydrous  peroxide  of  iron  iuto  a  mixture  of  protosulpliuto  and  protDsul- 
phiteof  iron,  at  the  same  time  liberating  the  combined  chlorine  of  the 
oxychloride  in  the  iorm  of  soluble  protocbloride. 

.As  the  protoxide  of  copper  is  a  comparatively  feeble  base,  the  solu- 
tions of  the  protocbloride  are  readily  decomposed  by  the  oxides  of  ziuc 
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and  lead,  which  are  often  present  in  roasted  ores.  These  cause  the  sep- 
aration from  the  solutions  of  a  green  insoluble  oxychloride  composed  of 
oxide  and  protoehlorido  of  copper,  chloride  of  aiuoorof  lend  being  formed 
at  the  same  time.  In  the  presence  of  an  excess  of  protochloride  of  iron 
this  oxychloride  of  copper  is  immediately  dissolved,  as  oxide  of  copper 
would  be,  but  in  the  reaction  a  certain  amount  of  chlorine  is  consumed 
in  forming  the  chlorides  of  zinc  and  lead.  An  excess  of  oxide  of  copper 
also  unites  with  protochloride  of  copper  to  form  this  oxychloride,  so  that 
in  leaching  ores  charged  with  oxide,  the  protochloride'ot'  copper  formed 
is  at  first  retained  in  a  form  insoluble  in  water  and  in  brine,  but  as  it  is 
completely  dissolved  in  an  excess  of  protochloride  of  iron,  this  reaction 
gives  rise  to  no  difficulty  in  working. 

In  like  maimer  carbonate  of  lime,  though  without  action  on  solutions 
of  protochloride  of  iron  below  212°  F.,  readily  decomposes  protochloride 
of  copper  at  110°  F.,  with  separation  of  a  similar  oxychloride.  which  re- 
quires protochloride  of  iron  to  redissolve  it.  Jo  this  way  the  presence  of 
carbonate  of  lime  in  copper-ore  indirectly  causes  a  loss  of  protochloride 
of  iron,  which  must  be  supplied  in  one  of  the  ways  already  set  forth. 
The  action  of  carbonate  of  magnesia  is  similar  to  that  of  the  carbonate 
of  lime.  Neither  these  substances  nor  the  oxides  of  lead  or  zinc  sepa- 
rate the  copper  from  the  dicbloride. 

In  the  precipitation  of  the  copper  by  metallic  iron  28  parts  of  this 
metal  unite  wilh  35.5  parts  of  chlorine,  and  in  so  doing  separate 
from  ;i  solution  of  the  protochloride  31.75  of  copper,  and  from  the  di- 
cbloride twice  that  amount.  Hence  to  obtain  100  parts  of  copper  from 
the  first  requires  JsS.2  parts,  and  from  the  second  44.1  parts  of  iron,  while 
from  solutions  in  which  one-half  the  copper  exists  as  protochloride  and 
one-half  as  tlicldoridc  the  amount  of  iron  required  will  be  the  mean  of 
these  two,  or  about  (it;  parts  for  100  of  copper. 

In  the  roasting  of  sulphurated  copper-ores  the  greater  part  of  the 
copper  (apart  [rain  the  sulphate)  is  obtained  as  protoxide,  besides  a  vari- 
able amount  of  dinoxide,  sometimes,  according  to  Plullner,  as  much  as 
20  or  311  per  cent,  of  the  copper*  Such  a  mixture  when  treated  in  the 
bath  gives  rise,  of  course,  to  a.  lorrespondingly  la  rgeamoun  I:  of  dicbloride, 
which  is,  however,  generally  nearly  counterbalanced  bv  the  protochloride 
resulting  from  the  reaction  between  the  sulphate  of  copper  and  the  salt 
of  the  bath,  so  that  the  proportion  of  iron  required  to  separate  100  parts 
of  copper  from  the  solution  of  such  roasted  ores  varies  from  GO  to  70 
parts.  Hence  the  present  process  presents,  in  this  respect,  a  great 
economy  over  the  ordinary  wet  methods  in  which  the  precipitation  of 
100  parts  of  copper  requires  100  and  often  120  or  more  parts  of  metallic 
iron. 

A  solution  of  protochloride  of  copper  when  mixed  with  salt  not  only 
has  the  power  of  chloridiziug  and  dissolving  metallic  copper,  as  already 
deocrihed,  but  readily  Lakes  up  the  copper  from  sulpliurcted  ores,  such 
as  the  vitreous  and  variegated  species,  and  from  copper  matte  or  regains, 
wilh  separation  of  sulphur  and  formation  of  dicbloride.  This  reaction 
may,  in  some  cases,  be  taken  advantage  of  by  causing  a  hot  solution, 
nearly  saturated  witb  salt  and  holding  protochloride  of  copper,  to  filter 
through  a  layer  of  such  ore  or  regulus  in  coarse  powder.    The  metal  is 

*Iu  boiiio  cast*  \\<:  Imvc  foil  nit  in  such  roastofl  ores  a  poll  ion  of  .sulpha  i  r  of  ilkoxiili! 
of  copper.  This  lemtiins  \vln::i  ilio  o:(iimiry  sulplmrr  (of  pro;  ox  air)  lias  lutii  removed 
by  water,  ami  t!i;iy  bo  dissolved  from  1>ie  resitlne  bv  a  lioi  solo  I  Urn  of  common  sml,  liv 
"hicli  this  insoluble  sn'.nbalo  is  convened  into  airidoridc.  .Some  copper-ores  of  15  tit 
■in  per  com.  ham  j-ieldi.nl  as  much  as  1.  per  oeisl.  of  copper  in  this  l'oiin.  which  is  of 
course  readily  wolu  bio  in  the  prolocbtoride.  of  iron  bath. 
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ranidlv  taken  up  and  solutions  obtained  in  which  the  whole  of  trfe  cop- 
S?  is  BreS  asSoride.  In  this  was  »■■  additional  amount  ot  copper 
Fs  a  ssolved  and  inaj  be  separated  in  the  metallic  state  with  very  l.tt to 

e,,s t     "  it   I      I  arts  of  iron  required  to  precipitate  K t  copper  from 

SlordlmryloEnsofmizedprotocMorideand  dichkmde  mil  separate 
from  solutions  of  pure  dicbloride  150  parts  ot  copper. 

WHAT  OSES  OP  COPPER  MAY  BE  TREATED  .1  THIS  PROCESS. 

The  forms  iu  which  copper  occars  in  nature  may  be  conveniently 
Ju^d  to  three  classes,  to  each  of  which,  under  certain  conditions,  the 
Tim,    and  llmi-las  proems  iiinv  lie  advantageously  applied. 

In  the  Srst  cfass  may  be  included  the  vtuious  sulphurated  ores,  such 
as  copper  pvrites  (often  mixed  with  iron  pyrites)  and  the  variegated  and 
viS  snlphure  s,  all  of  which  are  readily  oxidized  by  calcination.  In 
addition  to  Ceare  the  fahl-ores,  which  contain ^"g^ ]°& "X, 
ami  antimonv  These  o  b  ectionable  elements  bj  calcination  are  eunei 
expeued™ rendered  insoluble.  All  the  above-named  ores  ,-iehl  Ibei. 
coooer  after  oxidation  to  the  Hunt  and  Douglas  bath.  The  question  of 
Se  comparltive  nines,  of  this  method  for  rich  and  poor  ores  has  already 

b";SeCS„d°claPsraretoeluded  the  oxidized  compounds  of  copper, 
sucnasthered  and  „lack  oxides,  the  green  and  bine  carbonates,  salts 
E  tie  oxvcbloride,  and  also  silicates  of  copper  like  chryseeol  a.  All  of 
these  are real °lv  attacked  by  the  bath  without  previous  catenation; 
bnt  in  the  ciise  of  the  red  or  diooxide,  as  already  explained  above,  it 
Si,  either  To  mixed  with  protoxide  ores  or  iu  part  conver  ed  in „ 
„r,,iovido  liv  a  slight  calcination,  ill  order  to  render  Ho  i  .nip,  »  uoi i\ 
LS  The  carbonates  of  copper,  which  are  read, 1, ,  dissolved ^  to  the 
l,„h  .ire  olf  Iheir  carbonic  acid  SO  as  to  cause  in  lung.  P  11  i  at 
which  iu.av  be  well  10  give  them  a  slight  calcination  or  roasting. 
Seattog  then,  to  ,0.  redness  in  a  kiln  or  furnace  for  a  few  minutes  will 
l>i>  MiHii-H-iil  in  con  vert  1-Iie  c;u'l>onii.,.cs  into  pnitoxule. 
teTh°e  ommou  silicate  ot  copper  called  chrysoeolla  "■•MjP™  JP 
U,  copper  to  the  bath  of  protochlonde  ot  iron  and  suit,  mi  I  h.i  11 
»|  a  whether  alone  or  mixed  » lib  other  ores,  presents  no  difficulty. 
,  ,  Ear  ore  which  is  now  treated  successfully  by  this  process  at 
PhSville  Pa.,  is  a  hydrated  silicate  of  oxide  of  copper  with ,  mag- 
„  d  ■  ina,  aid  peroxide  of  iron,  containing  when  pure  about  13  per 
cent  n  ewer?  This  mineral,  which  may  be  described  as  a  copper- 
ehhrite  is  rei  lilv  and  complrroh  deeoinposed  by  acids,  but  is  not 
'  - '  d  by  .  iiati,  of  protochloride  of  iron.  To  extract  he  copper  it 
;    ,'         .laVfonows:  The  crude  ore,  whieli  is  mixed  with  clay  and  sand 

Sir  bvwhich  the  combined  oxide  of  copper  is  reduced  to  the  metal- 

pltsTmeSlron^  reqW  ptg^.loolartT V%£ 

^he^hWeiass  inelndes  the  deposits  of  n.Hve .or  metallic  copper 
which  iu  almost  all  instances  are  most  advantageously  treated  lij  me 
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chanical  means.    In  those  rare  cases  in  which  the  copper  is  too  finely 

divided  to  be  thus  profitably  extracted,  it  will  be  found  that  by  careful 
calcination  at.  a  low  red  heat  it  may  be  oxidized  .so  as  to  become  -oluble 
in  tlie  protoehloride-of-iron  bath.  In  this,  as  in  all  other  eases  of  11011- 
sulphutvn-d  mvs,  it  id,  aw  already  explained,  (page  .101.1  indispensable  to 
supply  ilie  loss  of  ehloiiue  by  the  use  {if  sulphurous-acid  fumes,  or  by 
i  lie  addition  from  time  to  time  of  a  profosalt  of  iron. 

The  presence  of  carbonate  of  lime  or  carbonate  of  magnesia  in  any 
ore  is  objectionable,  since,  as  already  explained,  (pagc-lOfi,)  it  decomposes 
the  protochloride  of  copper,  and  thus  indirectly  pn-eipitiiics  I  lie  iron  from 
the  bath.  The  action  of  oxides  of  lead  and  zinc,  which  come  from  the 
roasting  of  blende  and  galena,  when  these  are  present  in  the  ore,  pro- 
duces a  similar  effect.  When  not  present  in  too  large  quantities  the 
effect  of  all  these  substances  may  be  corrected  by  careful  roasting,  which 
forms  a  large  proportion  of  sulphates,  or  by  the  use  of  sulphurous  ['nines, 
but  ores  containing  much  carbonate  of  lime  or  carbonate  of  magnesia 
are  not  adapted  to  treatment  by  this  or  any  other  wet  process. 

PRACTICAL  WORKING-  OP  THE  PROCESS. 

The  Hunt  and  Douglas  process,  after  some  experimental  trials,  was 

iirst  worked  continuously  for  a  year,  in  1872-73,  at  tun  Davidson  Mine 
in  North  Carolina,  under  the  direction  of  the  Messrs.  Olavtou.  The  ore, 
a  pyritous  copper  in  a  slaty  ga.ngue,  was  dressed  up  to  5  or  G  per  cent.i 
crushed  to  pass  through  a  sieve  of  forty  meshes  to  the  linear  inch, 
roasted  in  three-hearth  reverberatory  furnaces  so  as  to  contain  about 
orie-Miurth  its  copperas  sulphate,  and  treated  in  stirring- vats  in  charges 
of  ;.i.t)uO  pounds.  The  loss  of  copper  in  the  residue  was  found  to  be  from 
0.3  to  0.5  per  cent.,  and  the  bath  maintained  its  strength  in  chloride  of 
iron  without  the  use  of  copperas  or  sulphurous  acid.  The  amount  of 
iron  consumed  was  equal  to  70  per  cent.,  and  the  salt,  to  supplv  un- 
avoidable losses,  to  25  per  cent,  of  the  cor  per  produced.  These  details 
are  irom  a  letter  from  the  manager  of  the  work;..  Mr.  James  E.  Clayton 
published  in  the  Engineering  and  Mining  Journal  for  July,  IS 7:j.'iro m 
which  it  appears  that  the  entire  cost,  of  producing  cement-copper  Irom 
the  dressed  ore  of  ;.i  per  cent,  was  estimated  to  be  Jig  emits  a  pound. 

This  mine  was  subsequently  abandoned,  and  the  same  proprietors  in 
1S74-,  erected  works  with  six  oalcining-furnaces  for  the  treatment  of  12 
tons  of  pyritons  ore  daily  by  ("his  process  at  the  Ore  Knob  Mine  in  Ashe 
County,  North  Carolina,  Up  to  the  1st,  of  January,  1S70,  over  200  tons 
oi  copper  had  there  been  made  by  this  process.  In  the  report  beariu" 
rhiit  dale  of  the  directors  of  I  he  Ore  Knob  Company.  James  E.  Tyson' 
of  Baltimore,  president,  it  is  said:  "From  the  data'furnished  by  the 
superintendent  in  his  report  from  the  mine,  and  a  careful  estimate  made 
here,  we  find  the  cost,  of  making  copper,  mining,  and  all  expense-,  in- 
cluded, to  he  less  than  8  cents  a  pound." 

These  works  were  soon  alter  enlarged  to  nearly  three  times  their 
lormer  capacity;  but  in  sinking  below  the  water-line  in  the  mine  the 
ore,  hitherto  free  from  lime,  was  found  to  contain  .10  per  cent,  or  more 
of  carbonate  of  lime,  with  some  magnesia.  The  direct  treatment  of  such 
an  ore  by  any  moist  process  was  impracticable,  and  the  reduction-works 
were  accordingly  suspended  ponding  the  erection  of  dressing-works,  in 
which  it  is  proposed  to  concentrate  the  ore  bv  crushing  and  wic-min" 
removing  thereby  the  carbonate  of  lime  of  the  gaugue.  The  eoticen- 
tiafmg  machinery,  as  we  are  informed  bv  the  manually  director  of  the 
Ore  Knob  Copper  Company,  Mr.  James  E.  Clayton,  will  be  in  operation 
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to  June,  1876,  when  it  is  proposed  to  recommence  at  once  the  treatment 

SBSnSH»K3fli 

^uTworto  3E  Stewart  Eeduction  Company,  at  Georgetown,  Colo, 
in™  ioTtts  Process 'is  applied  to  mixtures  of  silver  and  copper  ores, 
will  be  again  referred  to. 

TEBATMBNT  OF  SILVER  AND  GOLD   OEES. 

Th«  nseof  soluble  compounds  of  copper  as  an  agent  in  treating  silver- 

ores  aDd  reudelg  tbemfit  tor  amalgamation,  baa  long  been  known  and 

3  aQvan?age  in  the  treatment  of  silver-ores  by  Jan.n  and  by  Kr6ncke. 

llrnin  Ihe  results  ol  various  experiments,  it  is  clear  that  solid  i"  is,  l>  .1.1 

Ssssassasssa 

MTbCeTs1»Sh™n,oS"opperashithcrt„»pplicdpresen.s,howev 
se^ral  aifflcnTties    first,  the  sulphate  of  copper  from  which  they  are 
Tner*  lv  P?epared  is  costly,  and  in  some,  places  difficult  to  procure; 
Cs  ',.!    .rotooblorideof  copper  is  readily  decompose* land  separated  from 
n      s ,'i,    oi  -  as  an  insoluble  ox,  eliloi  Ida  by  the  carbonate  ol    .me  otten 

,  ,„,],., uest  third,  solutions  of  diehloride  of  copper  in  bruie  very 

h  "J.™ from  the  air,forining,bes,des,p,d,od,lor,deoi  cop- 

^&SmMeoiy»M<mde.   Theseo^chloridea are  wiiliout  action 

on  silver  cuis!  though  they  attack  the  mercury  when  amalgamation  .8 

I,.,      ,      ,  n,ila,,™.,s!,  'with  the  treatment  by  copper  salts,  forming 
ffsofnble  chloride  of  this  metal,  and  thereby  causing  a  considerable 

10  To  meet  these  objections  there  is  needed  a  cheap  and  ready  method  of 
preparing the .chlorides  of  copper,  and  asimple  means  ot  preventing  then 
alio,,  in  inert  or  noxious  forms  by  the  action  of  the  air  or  carbon- 
,  .,l„.o  It  will  be  apparent  Iron,  the  preceding  account  ol  the  ohem- 
istrvofthe  Hunt  and  Do  nglas  copper  process,  that  the  use  of  a  heated 

solution  ofprotool.londe  oi  1, .ml  salt,  aided  by  sulphurous  acid  fo 

the  solution  of  the  oxidized  compounds  of  copper,  meets  the  condrt.ons 
of  the  problem  in  the  following  manner: 
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1.  The  Hunt  and  Douglas  bath  gives  readily  and  cheaply  strong  solu- 
tions of  the  mixed  protoeldoride  and  diciiloiide  of  copper  wherever  car- 
bonates, oxides,  or  calcined  sulphureted  ore  of  this  metal  can  be  had. 

2.  It  dissolves  the  oxyehlorides  of  copper,  by  whatever  means  prod  need, 
changing  them  into  a  mixture  of  protoeldoride  and  dichloride  of  copper-, 
and  thus  prevents  any  deterioration  of  the  copper  solution  hv  the  action 
of  the  air  or  of  carbonate  of  lime. 

The  Hunt  and  Douglas  bath  may  be  advantageously  applied :  * 

I.  To  effect  more  cheaply  and  more  completely  the  eldorination  and 
the  amalgamation  of  such  silver-ores  as  are  now  treated  in  the  raw  slate 
with  chemicals,  as  they  are  called— that  is  to  say,  suloliate  or  chloride  of 
copper  with  common  salt. 

II.  To  chloriuate  such  silver-ores  as  have  been  calcined  without  the 
addition  of  salt. 

III.  To  complete  the  chlorination  of  silver-ores  which  have  been  par- 
tially chlorinated  by  calcining  with  salt,  thus  securing  a  much  more 
complete  extraction  of  the  silver  than  has  hitherto  been  attained. 

In  alt  of  these  cases  it  will  be  understood  that  some  oxidized  form  of 
copper,  such  as  carbonate,  native  oxide  or  calcined  sulphureted  ore,  is 
to  be  added,  unless  it  is  already  present  in  the  silver-ore  to  be  treated. 
It  may  be  added  even  in  large  quantities  with  advantage,  and  from  the 
solutions  charged  with  copper  a  portion,  or  the  whole  of  this  metal,  may 
be  precipitated  from  time  to  time  by  metallic  iron  as  cement  copper. 

In  localities  where  salts  of  iron  are  not  readily  obtained,  and  where 
sulphur-ores  are  abundant,  it  will  be  found  that  by  passing  sulphurous 
acid  gas  into  or  over  a  solution  of  salt  holding  pulverized  oxide  or  car- 
bonate of  copper  in  suspension,  a  solution  of  diehloride  of  copper  will  he 
readily  formed,  and  this  reaction  may  he  rendered  available  for  tli  is  treat- 
ment of  silver-ores.  By  precipitating  the  copper  solution  thus  obtained 
with  metallic  iron,  protoeldoride  of  iron  is  at  once  readily  aud  cheaply- 
obtained. 

Silver-ores  chlorinated  by  the  Hunt  and  Douglas  bath  may  he  sub- 
sequently treated,  either  by  dissolving  the  silver  from  the  washed 
residues  by  a  solution  of  hyposulphite  or  of  chloride  of  sodium,  or  by 
amalgamation.  The  use  of  mercury  is  to  lie  preferred  for  ores  holding, 
besides  silver,  a  portion  of  gold.  Such  ores  should  he  treated  with  the 
bath  in  the  raw  state,  or  alter  simple  calcination,  roasting  with  salt  being 
for  them  objectionable. 

United  Si  atea  letters-patent  (No.  151,703)  for  the  use  of  the  Hunt  and 
DniigUis  bath  of  protoeldoride  of  iron  aud  common  salt,  conjointly  with 
sulpli  in  oils  ae.id,  for  the  treatment  of  silver- ores,  or  silver  and  gold  ores, 
mixed  with  oxidized  ores  of  copper,  were  granted  June  '.),  1874,  to  James 
Douglas,  jr.,  Tliomas  S  terry  Hunt,  and  .lames  Oscar  Stewart.  This  pro- 
cess has  now  heeu  most  successfully  applied  for  more  than  a  year  on  a 
large  scale  in  the  working  of  silvei -ores  by  Air.  Stewart,  who  will  publish 
in  the  course  of  the  summer  of  lS7(i  a  detailed  description  of  the  method 
as  adapted  by  him  to  various  kinds  of  silver-ores.  Copies  of  this  (and 
also  of  the  present  pamphlet)  may  be  had  by  addressing  .J.  Oscar  Stew- 
art, Georgetown,  Colo. 

*  Later  observations  show  Unit  this  process  iiihv  he  iulvitiim^juutJv  uj.plieu  to  lb.- 
treatment  of  the  tuMuridea  of  silver  and  gold. 
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EXPERIENCE  WITH  THE  STETES'ELDT  FtJBNAOE. 

By  A.  D.  HodGKS,  Jn. 

These  notes  refer  to  the  Years  1871  and  1872,  and  to  the  Auburn  Mill, 
rotated  at  Rem),  Nev.  Daring  that  time  the  mill  treated  cues  01  tae 
most  tailed  mil  lire  and  tiomveij  differe.it  localities.  t  an  ore  nil-,  core 
sidered  voir  "  rebellious"  it  was  sent  to  the  Auburn  Mill  mr  treatment, 
while  more'  easih  united  material  was  kepi  at  home.  Large  supplies 
were  drawn  from'  Ulah,  but  the  rise  in  the  railroad  Height  land  m  tne 
winter  of  l«71-'72  interfered  materially  with  the  shipments  ot  the  lower 
crudes  ot  ores,  the  increase  in  the  Height  charge  being  suilicionl  to  ooiin- 
icrl.a'aiioo  Hie  small  profit  previously  derived  from  stick  ores.  From 
Hnmboklf  Connie,  Nevada,  and  from  various  places  along  the  line  ot 
the  Central  I'ne.ili'e.  Kailroad,  considerable  amounts  were  derived.  Very 
rich  ore,  ineiiimr  l»-  *  «><>  to  S000  per  ton,  w  received  from  Mono 
Conatv  California.  This  was  the  part/ite  or  steleieldtite  ore  ot  winch 
so  much  lias  been  said.  The  most  distant  locality  limn  winch  shipments 
wetc  ma.ie  was  llnlisb  Columbia,  whence  one  lot  of  till  ions  was  teemed. 
The  Ulah  ore  held  often  considerable  chloride  of  silver  with  oxidi/t.1 
silver,  lead,  minerals,  and  generally  lime.  Tins  class  of  ore  was  the 
most  difficult  to  treat.  Ores  (as  union  from  Humboldt  County;  villi 
nuart/  oansiio  and  coiisidcrahlc  snlpliurcts  (of  lead  and  zinc)  worked 
well.  The  stetclcldtitc  ore.  although  causing  some  ttouhlc  will,  the  uien 
on  account  of  the  dust,  which  was  claimed  to  be  worse  than  from  the 
usual  run  of  took,  always  roasted  very  well.  . 

The  ccooral  plan  of  working  was  this  :  The  ore  was  broncn  m  a  Make 
crusher,  and  carcfuiH  sampled  for  assay.  It  was  then  lined  on  I  he  ury 
kili,  on  which  was  spread  first  Hie  requited  anionul  of  salt— iroin  0  to  10 
per  cent. ;  crushed  under  the  stamps ;  carried  m  ineeliaiiic.il  conveyers 
to  the  furnace  and  roasted  ;  and,  finally,  amalgamated  m  \\  heeler  pans. 
The  plant  of  the  mill  was  as  follows:  1  Blake  crusher;  till  stumps  ot 
Toll  pounds  each  ;  1  Stetelehlt  furnace,  with  dry  kiln,  etc. ;  12  small 
Wheeler  pans;  (1  settlers;  2  agitators;  boiler;  retort;  overshoe  water. 
wheel  of  28  feet  diameter  and  16  feet  face,  calculated  to  iurnrsh  108 
horse-power.  ,     . 

The  ditch  from  the  Truckee  Liver  is  some  two  miles  I r.  omit  to  be  4 

feci  deep,  8  feet  wide  at  the  top  and  0  feet  wale  at  the  bottom,  with  a 
fall  of  ,",  inch  to  the  rod,  and  calculated  to  carry  4,000  inches  ot  water 
per  minnte.  ,  .^  .    ... 

,v.o„»fiii«.-For  sampling,  the  ore  was  crashed  to  a  niiilorin  size  in  I  he 
jlloko  crusher,  and  spread  out  evenly  on  the  hoot  to  a  depth  ol  o  to  10 
inches  Ciitsoftlicwidthoriisliovelwcrcrmitlironc.lithcpilciiilwo.liicc- 
thins  and  about  4  fectapart;  from  the  ore  obtained  from  those  cuts  another 
similar  pile  being  made,  ami  this  being  continued  until  a  pile  ot  about 
100  pounds  is  obtained.  The  ore  is  now  again  crushed,  spread  out  and 
reduced  as  before,  until  the  amoont  is  brought  down  to  20  or  30  pounds. 
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This  is  then  taken  to  the  assay-oiliee,  crushed  fine,  and  rcsampled  down 
to  about  one  pound.  Some  of  the  customers  preferred  sampling  from 
the  battery,  which  was  done  when  requested.  But  a  battery  sample 
never  gave  higher  results  than  the  other,  and  often  somewhat  lower 
ones.  In  case  there  are  malleable  minerals  of  the  precious  metals  pres- 
ent, it  is  easy  t,o  see  why  the  battery  sample  should  be  the  poorer. 

CrttxhtKt/— The  battery  stamps  weighed  750  pounds  when  new,  had 
a  fall  of  8  inches,  and  dropped  about,  80  limes  per  minute.  The  screens 
were  No.  55  wire.    The  batteries  were  single  discharge. 

General  experience  teaches.  I  take  it,  that  the  most  rapid  crushing  by 
stamps  is  effected  when  only  sufficient  ore  is  kept  in  the  mortar  to  pre- 
vent the  shoe  and  die  from  coming  in  contact.  But  otic  battery-feeder 
at  this  mill  persisted  iu  keeping  the  mortars  so  full  that  the  foreman 
was  in  constant,  expectation  of  (he  choking  of  the  batteries.  Yet  from 
this  cause  the.  stamps  were  hung  up  only  once,  and  this  feeder  crushed 
11  tons  to  the  stamp  where  no  other  feeder  had  been  able  to  put  through 
more  then  a  ton. 

The  furnace.— The  Stetefeldt  furnace  is  28  feet  high  and  H-  feet  square 
at  the  base.  It  is  of  the  old  pattern,  with  two  fire-places  "for  wood  at 
the  base  and  one  at  the  flue,  using  the  old  form  of  feeder— two  wimple 
wire  screens.  It  was  built  in  1S00,  and  although  cracked  a  little  by 
earl  liqnake  action,  has  stood  the  wear  and  tear  extremely  well,  having 
needed  no  repairs  of  any  consequence. 

The  amount  of  ore  roasted  daily  was  in  practice  16  tons.  Unques- 
tionably i  hi'  furnace  will  treat,  more,  hut  during  the  time  alluded  to  this 
was  all  which  the  batteries  would  crash,  one  battery  of  four  stamps  being 
hung  up  for  repairs  nearly  all  the  time. 

On  each  shift  of  twelve  hours  three  workmen  were  employed,  one 
tending  the  feeding  apparatus,  one  firing,  and  one  drawing  out  the 
roasted  pulp,  and  wheeling  it  to  the  pans.  Whites  were  employed  for 
a  long  time,  at  83  per  day,  but  afterward  Chinamen. 

The,  amouut  of  salt  used  averaged  iu  practice  8  per  cent.,  but  this  was 
undoubtedly  in  excess  of  wlmt  was  needed  in  many  cases,  and  may  pos- 
sibly have  been  injurious  in  the  subsequent  amalgamation.  When  the 
furnace  was  kept  running  night  and  day  an  average  of  1J  cords  per 
twenty-four  hours  was  consumed,  slab-wood  answering  all  purposes.  A 
charge  was  drawn  every  hour.  The  roasting  expenses,  when  running  on 
full  time,  may  be  given  as  follows,  taking  as  data  the  actual  work  done 
at  the  Auburn  Mill.    Chinese  labor  is  referred  to: 

2  fireman,  at  $2. 84  00 

4  let  iters  jukI  ilisclmvifets,  ;ii  *1.*5 7  (JO 

!i  pur  mil-.  Mill!-  -:::*>'>  poumlH,  :i.(.  1  j  tenia 3$  40 

Ij  cords  of  wood,  at  (5 7  50 

Total  expenses  for  24  hours 56  50 

or  $3.56  per  ton. 

Roasting  renulls. — With  careful  management  this  furnace  gave  excel- 
lent results.  The  chief  requisites  were:  regular  tiring,  sufficient  heat, 
and  controlling  assays.  In  practice,  it  was  found  that  the.  Chinese  lire- 
men  maintained  a  more  regular  temperature  than  did  Hie  whites.  So 
far  as  my  experience  went,  the  best  results  were  obtained  when  the  heat 
was  as  great-  as  possible  withoul  causing  the  ore  to  cake.  But  the  tem- 
perature must  remain  constant.  Under  these  conditions  the  largest 
proportions  of  the  base  metals  are  volatilized.  Any  intelligent  foreman, 
who  is  willing  to  be  guided  by  assays  and  not  from  immature  guesses 
can  easily  learn  to  manage  the  furnace. 
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With  our  workmen  it  is  not  possible  to  employ  as  high  a  beat  in 
reverbera tory  furnaces — principally  on  account  of  the  caking  of  the  ore — 
as  can  be  safely  used  in  the  Stetefehlt  furnace.  The  advantages  of  high 
beat  are  that  the  base  metals  are  more  .speedily  and  completely  volatil- 
ized and  oxidized,  thus  securing  a  finer  bullion,  the  silver  is  more  fully 
cbloridized,  and  I  have  reason  to  believe  an  economy  in  salt  can  be 
secured.  From  the  working  at  the  Auburn  Mill  I  was  convinced  that 
an  unnecessary  amount  of  tins  material  was  used.  In  reverbera  tories, 
for  mechanical  reasons,  an  excess  of  salt  is  requisite.  But  in  the  Stete- 
feblt  furnace,  not  only  is  a  good  mixture  of  the  salt  and  the  ore  easily 
obtained  at  the  outset  and  maintained  thereafter,  hut  the  whole  of  the 
ehloridizing  reagents  as  va.porcomeiu  most  intimate  contact  with  the  line 
ore-dust  descending  the  shaft.  My  opinion  as  to  Hie  possible  economy  in 
salt  has  been  confirmed  hy  the  results  since  obtained  at  the  8arpri.se 
Milt  at  Panamint.  Here,  with  base  ores  assaying  $75  to  $9(>  per  ton, 
2£  per  cent,  of  salt  was  found  sufficient  to  give  a  ehtorinatiou  of  92  per 
cent,,  and  in  practice  only  2--|  to  3  per  cent,  was  used. 

With  a  high  heat,  in  treating  lead-ores,  the  bullion  at  the  Auburn  Mill 
was  seldom  under  COO  hue.  In  reworking  the  tailing's,  (without  roast- 
ing,) the  bullion  was  ofleu  only  75  to  SO  fine,  but  afterward  Mr.  Kiotte, 
I  am  given  to  understand,  by  first  roasting  these  tailings,  raised  the 
fineness  to  over  500.  At  Panamint  the  bullion  produced  from  "rather 
base"  ores  was  from  flliO  to  9S0  tine.  In  experimenting  with  these  ores 
and  roasting  them  at  a  low  temperature,  bullion  only  300  to  500  fine  was 
obtained. 

The  lots  of  ore  worked  at  the  Auburn  Mill  being  of  very  varied  char- 
acter, the  furnace  was  thoroughly  tested  as  to  its  ehlovklizing  capabili- 
ties. It  in  practice  cbloridized  the  silver  to  from  85  to  96^  per  cent, 
The  most  difficult  ores  to  treat  were  the  oxidized  ores  containing  lime. 
These  needed  an  addition  of  sulphur  in  some  form,  but  without  this  85 
per  cent,  was  always  obtained  when  proper  care  was  exercised,  the  per- 
centage rising  from  this  to  88  or  89. 

The  best  form  in  which  to  supply  sulphur  when  required  is  that  of 
pyrites.  -Mr.  Stetei'eidi  has  assured  me  that  in  common  practice  1  to  1£ 
percent,  is  sufficient,  When  pyrites  cannot  be  obtained,  Kustel's  method 
of  burning  sulphur  outside  of  the  furnace  and  conducting  the  fumes  into 
the  shaft  would  appear  to  be  a  good  one. 

Ores  containing  oxide  and  peroxide  of  manganese  seem  to  give  good 
ehloridizing  results  even  without  sulphur.  Cupriferous  ores  have  gen- 
erally given  very  good  results.  A  considerable  poi  tiou  of  the  copper  is 
volatilized.  Mr.  O.  Hoffman  found  that  with  an  ore  assaying  12  per 
cent,  in  copper  22  per  cent,  of  this  metal  volatilized  into  Ihe'eomk'nsin;.; 
chambers,  10  per  cent,  remained  as  chloride  and  snbchloride,  and  the 
balance  turned  into  oxide.  I  have  found  at  times  much  larger  percent- 
ages volatilized. 

Ores  containing  lead  are  generally  considered  the  most  difficult  to 
roast,  yet  we  obtained  very  good  results.  The  maiu  trouble  was  the 
caking  of  the  mass  at  the  bottom  of  the  furnace.  With  a  constant  and 
strong  heat  from  10  to  50  per  cent,  is  volatilized.  Ore  containing  8  to 
10  per  cent,  of  lead  (as  sulphide)  gave  me  the  highest  results  of  any 
treated.  A  lot  of  40  tons  of  this  kind  cbloridized  to  an  average  of  944 
per  cent.,  commencing  at  90£,  then  rising  to  95,  and  reaching  9(iJ.  This 
average  is  the  one  obtained  from  all  the  numerous  tests  made  of  the 
samples  taken  for  the  guidance  of  the  foreman.  It  may  be  relied  on, 
and  is,  I  think,  as  good  an  average  as  can  be  shown  anywhere.  Mr. 
Hoffman  found  that  the  addition  of  a  little  charcoal  prevented  any  cak- 
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ing  of  ores  rich  in  lead,  the  charcoal  exercising  only  ,1  mechanical 
action. 

Ores  containing  10  per  cent,  of  zincblende,  ami  even  more,  have  been 
worked  without  trouble.  Of  the  40  tons  just,  spoken  of,  about  three- 
quarters,  if  I  remember  aright,  contained  9  to  10  per  cent,  of  zinc  blende, 
and  had  been  sent  to  us  because  the  shipper  hail  failed  to  get  any  satis- 
factory results  previously.  (These  figures  are  from  memory.  My  notes 
ami  assays  here  are  lost.)  Another  lot  holding  a  large  percentage  of 
zincbleude  cbloridized  to  over  90  per  cent. 

The  fine  dust  in  the  flues  was  always  well  cbloridizert.  The  ores  ship- 
ped to  the  mill  generally  held  no  gold,  but  a.  few  tests  with  rock  hold- 
ing a  little  of  this  metal  showed  as  much  gold  in  the  fine  dust  as  in  the 
shaft,  pulp.  The  percentage  extracted  I  do  not  now  remember.  I  have 
been  told  by  Mr.  Stetei'eldt  that  in  comparative  tests  made  at  Twin 
River  from  ore  roasted  in  his  furnace  about  8,"",  per  cent,  of  the  gold  was 
obtained,  while  from  the  same  ore  roasted  in  a  common  re  verb  era  to  ry 
furnace  only  about  one-quarter  of  this  amount  was  extracted. 

Amalgamation. — The  amalgamation  of  the  ores  did  not  correspond 
with  the  results  obtained  in  the  furnace.  In  some  instances  very  good 
returns  were  obtained,  and  I  think  that  a  lot  of  100  tons,  worked  for  the 
Mineral  Hill  Company,  yielded  considerably  more  than'  85  per  cent,  of 
the  assay-value.     But  the  general  yield  was  not  over  80  per  cent. 

This  result  was  due  evidently  to  the  imperfect  working  of  the  pans. 
The  pulp  was  hardly  ever  of  the  proper  consistency,  being  too  thick  in 
the  commencement  and  too  thin  at  the  end.  The  charges  were  worked 
for  sis  hours  gem- rally,  in  small  Wheeler  pans  holding  about  800  pounds. 
There  was  often  a  deficiency  of  quicksilver,  and  the  pans  were  usually 
in  poor  condition.  One  reason  for  this  state  of  affairs  was  the  existence 
of  a  board  of  trustees  in  London,  which  tried  to  manage  the  mill  from 
that  distance,  and  considered  it  economy  to  spend  nothing  in  the  way  of 
repairs  or  quicksilver. 

The  tailings  often  showed  10  to  15  per  cent.,  and  more,  of  the  silver  in 
them  as  a  chloride.  Whenever  there  was  a  lack  of  ore  and  a  sufficiency 
of  quicksilver,  they  were  worked  over,  but  as  no  account  of  the  amounts 
was  kept.  1  can  give  no  percentages.  Mr.  Kiotte  has  since  worked  these 
tailings,  roasting  tlicui  before  amalgamating,  and  can  probably  give  in- 
teresting results.  I  understand  that  he  extracted  about  SO  per  cent,  of 
the  assay-value,  and  obtained  a  bullion  500  to  700  fine. 

The  amalgamation  results  have  been  better  in  other  mills,  as  at  Aus- 
tin and  Panamint,  so  far  as  I  can  learn.  At  Panamint,  the  extraction 
by  amalgamation  was  generally  2  per  cent,  below  the  chlorination.  At 
Austin,  the  results  have  been  less  regular,  for  some  reasons  unknown  to 
me,  sometimes  even  exceeding  the  clilorination,  sometimes  failing  5  per 
cent.,  and  in  one  case,  July,  1874,  nearly  9  per  cent,  lower. 

It  would  seem  very  probable  that  humid  extraction  might  profitably 
replace  amalgamation  in  connection  with  this  furnace.  With  this  view 
I  made  a  few  tests  of  several  tons  at  the  Aubnrn  Mill,  and  obtained 
favorable  results  as  regards  yield  and  fineness  of  bullion  produced. 
Similar  results  have  attended  like  experiments  at  Austin.  Hut  I  believe 
that  amalgamation  is  still  retained  universally  north  of  the  Mexican 
boundary. 

One  point  more  I  mention  with  considerable  hesitation.  Out  of  three 
tests,  two  showed  the  presence  of  silver  in  the  water  coming  from  the 
pans.  I  have  no  knowledge  of  silver  having  been  found  thus  in  solution 
at  other  mills.  I  mention  the  fact  here  merely  to  call  attention  to  the 
matter.    At  the  time  a  large  amount  of  salt — 10  per  cent.  I  think — was 
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being  used  with  the  ore.  I  commenced  a  series  of  experiments  subse- 
quently in  order  to  test  the  subject,  but  the  mill  was  closed  down,  and 
in  the  excitement  attendant  on  the  occasion  the  sheriff  managed  to  get 
hold  of  the  vessels  holding  the  test-liquor,  and,  by  upsetting  them,  up- 
set the  experiment  very  effectually. 

E*]>emes.  -What  the  cost  of  working  ore  at  the  Auburn  Mill  actually 
was  I  am  unable  to  state.  The  receipt  of  custom  ore  was  very  irregular, 
the  mill  was  out  of  repair,  so  that  only  a  part  of  the  machinery  could  be 
run  steadily,  and  the  tailings  were  worked  and  reworked  without  any 
account  of  the  amounts  being  kept.  Still  f  will  venture  on  an  estimate 
of  what  could  be  done  at,  this  mill,  based  on  the  following  general  data, 
and  applicable  to  conditions  then  actually  existing: 

The  mill  works  rich  custom  ore  at  an  average  of  1G  tons  per  day.  It 
is  situated  about  two  miles  from  the  railroad.  The  ore  is  received  in 
small  lots,  keeping  the  assayer  busy.  The  superintendent  is  obliged  to 
travel  considerable  of  the  time  iu  quest  of  ore,  thus  requiring  a  boot- 
keeper. 

General  expenses  include  salary  and  traveling  expenses  of  the  super- 
intendent, salaries  and  expenses  of  a  book-keeper,  a  foreman,  a  hostler, 
a  horse  and  wagon,  and  the  office. 

Assaying:  An  assayer,  assistant,  and  assay-office. 

Hauling:  2  teamsters,  2  wagons,  and  (i  horses. 

Sampling  and  crushing:  4  samplers  and  dryers,  2  battery-feeders,  east- 
ings, oil,  &c. 

Boasting:  As  before  given. 

Amalgamating:  2  amalgamators,  2  retorters  anil  boiler-men,  1  black- 
smith, fuel,  eastings,  quicksilver,  oil  and  lights,  general  repairs. 

The  cost  of  working  per  ton  may  be  estimated  as  follows: 

General $2  40  I  Roasting S3  56 

Assaying 1  23     Am  alga  mating 4  37 

Hauling.. i>2 — 

Sampling  and  cnisliing 1  53  [  Total U  00 

Modifications  of  the  furnace.— -The  furnace  at  Eeno  has  always  been 
very  successful,  although  the  first  built.  In  furnaces  constructed  alter 
this,  some  modifications  have  been  made  which  it  may  be  of  interest  to 
name  in  this  connection. 

The  next  furnaces  after  the  one  at  lieno  were  those  at  Austin,  Min- 
eral Hill,  White  Pine,  Belmont,  Pioche,  Pinto,  and  Troy.  These  were 
furnished  with  gas-generators,  (in  place  of  the  simple  wood  fire- places,) 
and  it  was  at  first  intended  that  charcoal  alone  should  be  used  iu  these 
as  fuel.  But  at  Austin  it  was  found  more  economical  to  use  wood,  cut 
in  small  pieces,  together  with  the  charcoal,  in  the  proportion  of  one  or 
two  of  wood  to  one  of  charcoal.  It  was  found  also  that  the  use  of  wood 
in  this  manner  gave  with  some  ores  better  chlondizing  Jesuits,  an  effect 
attributed  to  the  generation  of  steam  in  the  (ire  gases,  and  thus  a  belter 
formation  of  HCf.  But  although  the  generators  always  produced  a 
steady  heat  and  a  good  clear  fiamewhen  properly  managed,  yet.  the  ilitii- 
cultv'of  handling  them  with  unskilled  labor  and  the  inability  of  the  man- 
agement iu  many  eases  led  to  a  general  return  to  the  simpler  wood- 
grate.  At  Austin,  no  trouble  was  experienced,  and  the  gas- generators 
were  retained,  so  far  as  I  can  learn. 

Then,  the  grate  for  wood  fires  was  placed  lower  than  before,  and  an 
air  slit:  introduced  above  the  arch  of  the  fire-place,  so  as  to  effect  a  com- 
plete burning  of  the  flame,  and  introduce  an  excess  of  oxygen  for  desul- 
phurizing purposes.  Thus,  1  am  told,  with  proper  care,  as  regular  a  tire 
is  obtained  as  from  the  gas-generators. 
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Still  later,  the  height  of  the  shaft  was  increased  10  feet  where  the  ores 
worked  were  very  base.  The  latest,  plan  I  know  of  shows  a  distance  of 
M%  feet  irom  the  lire-bridge  to  the  top  of  the  shaft.  An  automatic 
ieeder,  ihhv  generally  used,  dispenses  with  the  labor  of  one  man  per  shift. 

In  order  to  cheapen  the  construction,  one  fire-place  onlv  is  built  for 
small  furnaces— those  with  a  capacity  of  about  16  tons.  The  furnace  at 
Belmont  was  construcled  in  this  manner,  and,  1  am  told,  gives  good  re- 
sults as  to  (he  ehloridizing  action,  but  'with  the  effect  of  driv7ug  the 
descending  ore  rather  too  much  to  the  opposite  side  of  the  shaft,  so  that 
it  descend--,  somewhat  unevenly.  A  similar  furnace  near  nomansville 
Tmne  District,  Utah,  is  said  to  do  very  good  work.  Still  I  am  inclined 
to  believe  thin  !  he  economy  in  construction  and  fuel  will,  in  the  long  run, 
be  counterbalanced  by  a  more  imperfect  furnace- action. 

The  size  of  the  auxiliary  lire-place  has  been  increased  so  as  to  obtain 
a  higher  heat  here  and  a  more  perfect  chlorination  of  the  linest  dust 
A  sample  of  this  very  fine  dust,  taken  from  the  bottom  of  the  draujdit- 
chiiiHiry  ai  the  Surprise  Mill,  I'anarnint,  was  chloridized  to  !)(»  per  cent. 

The  last  modification  of  which  I  have  heard  is  an  automatic  discharge 
by  means  or  which  the  ore  is  kept  hot  a  longer  time  at  the  bottom  of  the 
Shalt,  and  none  is  withdrawn  which  has  but  recent lv  dropped  <lown  the 
furnace. 

In  conclusion,  I  add  a  few  examples  of  the  working  of  the  furnace, 
which  I  hope  may  be  of  some  interest. 


,„,., 

Uate. 

1 

I 

I 

H 

Cnlorinntiou  per- 
ceutuges.    - 

B 

1 

I 

Autnoritiea. 

Manhattan 

Ell 

Reno  .... 

,Jailii!iiytr..Aujri]st,  1.-7-1 
-jj.iii.-irvrn  Si-(,;.  !■,  IK7.1 

S7J 

4.351J 
5,000 

•01. 7 
96.  S 

m.o 

90.4 

C.  Webcrlins. 
A.  D.  Hodges,  jr. 

..Google 


IF-A-IR/r    III. 


MECHANICAL. 


..Google 


..Google 


CHAPTER    XV, 


KROM'S  CRUSHING:  AND  CONCENTRATING  APPARATUS. 

Repeated'  allusions  have  been  made  in  this  series  of  reports  to  tbe 
concentrator  invented  by  Mr.  Stephen  K.  Krom,  of  Sew  York,  in  which 
the  medium  employed  is  air.  Impressed  by  the  ingenuity,  pem-vrn-nuv, 
and  earnestness  with  which  Mr.  Krom  has  for  many  years  pursued  this 
branch  of  ore-dressing,  and  deeming  his  machine  the  best  of  its  kind 
now  before  the  public,  while  I  did  not  fully  admit  the  theoretical  argu- 
ment by  which  he  sought  to  prove  the  inherent  superiority  of  air  to 
water  as  a  medium  of  ore-dressing,  I  invited  him  to  furnish  an  account 
of  his  whole  system  for  this  re3>ort.  It  was  my  purpose  to  accompany 
it  with  a  critical  analysis  from  the  theoretical  standpoint ;  but  this  I 
have  had  no  opportunity  to  prepare ;  and  I  therefore  publish  Mr.  Krom's 
statements  and  claims  without  comment,  though  some  of  them  call  in 
question  propositions  laid  down  in  my  former  reports,  chiefly  on  the 
authority  of  Eittenger.  The  subject  will  be  discussed  by  Mr.  Althaus 
in  the  reports  on  the  Centennial  Exposition,  where  Krom's  machinery 
was  exhibited  and  received  an  award. 

With  regard  to  the  system  of  crushing  introduced  by  Mr.  Krom,  I 
know  but  little  in  the  way  of  practical  experience.  Of  course  his  con- 
centrator demands  dry  crushing,  if  the  cost  of  drying  the  wet-crushed 
ore  is  to  be  avoided— to  say  nothing  of  the  difficulty  of  so  drying  the 
pnlp  that  it  will  behave  properly  in  the  air-concentrator.  The  supe- 
riority in  dry-crushing  of  rolls  over  stamps  has  often  been  claimed ;  but 
the  results  of  practice  have  seemed  to  leave  the  matter  in  doubt— prin- 
cipally on  account  of  the  unequal  wear  of  the  rolls.  If  Mr.  Krom's 
graving  and  facing  of  his  rolls  obviate  the  difficulties  heretofore  expe- 
rienced with  that  form  of  crusher,  no  doubt  he  can  use  them  to  advan- 
tage. But  the  merits  of  his  concentrator,  which  are  great,  do  not  depend 
upon  the  other  machinery  which  he  sells  in  connection  with  it. 


Ad  ore  to  be  concentrated  must  be  granular  insfeud  of  jm'.  venial;  ami  any  s.vsli>m 
of  crushing  which  diminishes  tlia  percentage  of  dust  or  "slimes"  to  the  uuuimuin 
amount,  is  the  proper  one  to  adopt.  . 

The  subject  will  be  understood  by  a  study  of  tho  following  ugures: 

Ores  from  rollers,  crushed  to  pass  100-mesh  screen  to  the  square  Inch,  give  : 

Granular  grains ......-..- 86  to  90  per  cent. 

Flour  and  dust  (which  will  pass  screen  of  10,000  meshes  to  square 

iueu, _ _. 12  to  10  pur  cent. 

And  ores  from  rollers  crnabed  to  pass  a  screen  with  ^inch  holes  give : 

Granular  grains - •' 92  per  cent 

Dust  passing  screen  of  10,000  meshes  to  square  inch a  [wr  ran. 

And  according  to  Kustel  (following  Eittenger)  wet  crushing  under  stamps,  through, 
&-inch  holes,  gives: 

Sand 32  per  cent. 

Flour 33  per  cent.  Kg  ™rcent. 

Dnst 36  per  cent.  (       ' 
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"  Tli.-  averngo  hiss  ;'.t  large  of  poor  argon:  ifetous  ores  in  concentration  liy  water  is 

Coarse  sands 4fi  per  cent, 

Middle  fine . - 36  per  cent. 

Slimes 60  to  70  per  cent." 

From  tho  above  it  will  In-  seen  that  rollers  produce  in  crushing  through  -;Viucb  boles 
8  per  cent,  of  fionr  and  dust,  and  that  si  uinpa  produce  in  similar  coarse  crushing  hs 
per  cent,  of  flour  and  dust,  and  that  the  loss  in  dust  and  flour  in  very  much  great  or 
tban  in  the  coarse  grades,  amounting  in  ii-tf  viatrt-iitratimi  from  till  i  o  71'  per  cent.;  or,  to 
substitute  data  furnished  by  the  dry  concentration  works  at  Htar  Canon,  "Nevada,  the 
tailings,  from  low  grade  De  Soto  ore,  gave  the  following: 

Coarse  tailings,  per  ton $3  23 

Middle  fine  tailings,  per  ton 3  t!7 

Fine  tailings,  per  ton 8  00 

It  will  therefore  be  observed  that  the  finest.  grades  of  crushed  ore  are  the  most  diffi- 
cull..  to  concentrate  and  in  which  the  greatest  hiss  occurs,  and  that,  moreover,  the  very 
finest  portion  of  the  crushed  product-  cannot  he  concern  :aicd  by  any  meoliunioal  means 
whatever,  as  it  is  well  known  thit  some  portions  will  float  in  the  air.  and  a  miiih  tjrruUr 
portion  will  remain  suspended  in  water.    For  example: 

"Battery  sands,  crushed  through  a  No.  G  slot  screen,  contain  on  an  average  of  slimes 
which  remain  suspended  after  three  minutes'  rest  in  still  water,  19  per  cent." — (Com- 
missioner Eaymond'a  lleport  of  1SJ3,  page  "■'•■i.) 

It  will  not  be  necessary  to  further  elaborate  the  subject,  as  it  is  well  known  that 
concentration  depends  on  the  dilfercnee  of  -peeinc  giavity,  and  thai,  when  ore  is 
Crashed  so  fine  as  practically  to  have  lost  its  spec: tic  gca\  i'y.  concent  ration  is  imprac- 

ti  cable. 

From  the  above  statement  it  will  he  inanift  st  that  n  granular  on,  a  Lit  ion  of  the  ore  is 


absolutely  essentia!  io  concentrate  with  any  degree  of  SU( 

to  employ  the  kind  of  machinery  which  wi'.l  produce  the  'nasi:  amount  of  floating  dust. 

It  seems  hardly  necessary  io  explain  (he  fat  I.  why  rolls  prod  nee  so  small  uprrcemuiie 
of  dust  in  comparison  with  that  from  the  stamp-mill,  since  the  reason  is  oh v ions :  the 
jaw-crusher,  ai.il  also  the  robs,  when  properly  applied,  simply  break  up  the  ore,  and 
all  particles  which  are  fine  enough  I'al!  immediately  a'.vay.  receiving  no  ["arllier  crash- 
ing; whereas,  in  the  use  of  I  ho  stamp-mill,  the  blows  continue  to  ['all  on  sonic,  portions 
lifter  they  are  already  too  fine,  simply  because  the  manner  in  which  the  crashed  par- 
ticles esi.'.ape  from  further  blows  is  mostly  accidental  rather  than  positive.  The  stamps 
may  fall  repeatedly  on  the  same  particles  ai'lcr  they  are  already  line  enough,  because 
1h i.:  splashing  whieh  the  fall  of  the  stamp  pruuitces  maj  no;  carry  such  at.  oi.ee  through 
tiie  screen. 

Aside  from  the  fact  that  stamps  are  io'idhi  >u'fit  j'-.r  ll\<  purp'iiti  of  preparing  arc  for 
•  ■oiiLui-ifd-uH,  it  is  doubtful  whether  their  use  is  ndvisalue  nnder  aitii  circumstances: 
but  my  purpose  would  he  accomplished  in  showing  in  what  manner  ores  should  bo 
crushed  for  conceal  ration,  and  ihe  proper  machinery  for  the  purpose.  T  shall,  how- 
ever, go  a  step  further  and  institute  a  comparison  in  tho  mailer  of  cost  between  tiie 
I  wo  systems  of  crushing,  viz,  wear  and  tear  aad  power  consumed,  in  order  that  the 
question  of  economy  shall  also  he  demonstrated  and  understood. 

lu  regard  to  ihe  wear,  breakages,  and  power  consumed  in  crushing  with  si  amps,  a  ml 
other  features  incident,  to  their  use,  I  take  some  data  from  United  StiLi.es  Commissioner 
Raymond's  report  of  Is'."::,  page  :i:i(i,  and  leport  of  J  ST  4,  page  179. 

"A  shoe  lasts  from  in  to  43  days— On  an  average  33  days— crushing  7':'  tons  of  rock. 
Wear,  1-j  pounds  of  iron  per  ton  of  rock.  The  die  lasts  on  an  average  7  weeks,  crush- 
ing 100  tons;  wear,  -.<;,  pound  of  iron  per  ton  of  rock.  The  stem" breaks  generally 
square  acro-s  the  liber  near  iho  upper  face  of  tho  head,  ami  wears,  without  breaking, 
about  fO  weeks,  crushing  tfn 1  Ion-.  When  Ihe  irons  are  new  and  of  line  u  utility,  the 
breakages  are  rarer,  occurring,  perhaps,  but  once  in  l\m  weeks.  Tho  rowchling,  includ- 
ing the  necessary  new  iron,  costs  on  au  average  ~,<J).  The  stems,  as  well  as  Ihe  cams, 
last  at  least  ten  years.  The  battery -linings  last  -ix  mouths.  'The  iappois  from  two  to 
three  years. 

It  is  seen,  therefore,  t In: t  slme  and.  die  crush  on  an  average  ■-<>;  tons  of  ore.  and  tho 
wear  of  the  iron  from  shoe  a: id  die  a\  cruei:  !  :i  ii.unto'i  ju  ;■  inn  of  on  <:ru*Iitd  :  bid.  only 
about  •  of  the  actual  weight  of  shoe  ami  die  is  worn  in  use.  So,  laking  into  account, 
the  putt  ion  east,  aside,  with  the  potiini  w  urn,  the  consumption  of  iron  amounts  to  3 
pounds  per  ton  of  ore  crushed. 

Again,  lite  dala  furnished  by  Trofe-sc-r  Ttippel,  found  in  Commissioner  Raymond's 
Report  of  1;M.  page  1;<7.  sunn!-.-  reliable  stati-.i  icu  of  the  wear  »!'  si  amps  when  crush- 
ing hard  quarts: 
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Professor  Trinpel  estimates  tlie  proportion  of  the  cost  due  to  crushing  alone  to  he  8;. 
romper  ton.  And  others  estiina;c  ti:er.i,/  v.-hh  stamps,  in  wear,  al.  .U  ceuis  per  ton, 
the.  wear  and  cost,  of  course,  vai  ving  wilh  tlia  hardness  of  tf 

Kromx  laboratory  cntsfkr.— The  accompanying  y:™  ™ - 


,v  represents  a  crasher  for  labara- 


i  centers,  fised  s 


In  this  machine  (unlike  any  other)  both  jaws  oscillate  o 

lanee  from  tint  crushing  faces.  ,..,,.  ■  ■  t      i 

The  principal  feature  is  the  employment  of  segments  of  circles,  between  which,  the 

oie  is  crushed  ratli!-  name  principle  ax  toilers  act. 

It  will  be- seen  fl'if.3i  thai-  the  lower  cuds  of  the  cvn-1  io;r-p!ales  arc  irue  H.^niftii  - 
of  circles,  and  Lhraujiuo'ut,  all  Itn:  movement  of  the  jaws  they  remain  at  fixed  dis- 
tances from  each  other,  but  tins  (op  pari  ..f  (.lie  plates  recede  front  each  other  with 
straight  lines.  The  crusher  can  ho  adjusted,  by  means  of  the  bolts,  so  as  to  produce 
either  fine  or  coarse  crashing. 

Ir.  i^  tin'  -itiIv  machine  in  the  market  adanlcd  lor  laboratory  use. 

Soils.— Before  describing  (be  .-viisliLiic-voiK  -howu  in  (he  accompanying  drawing,! 
will  add,  as  before  intimated,  some  more  facts  n-nrdin-;  the  cuicieiicy  ol  rails  tor 
,-fii-Siiii.'  oren.  and  the  qualities  deferable  in  them.  I  speak  of  the  rolls  as  mora  apph- 
cidde  for  enmpiothij:  .he  crushing  of  the  ore  as  ii  from,-,  in  small  pieces  irem  I  he  ja*  ■ 
breaker,  lor  such  purpose  no  other  style  or  kind  of  machine  can  lie  cooia!  to  then,, 
wli.-n  nropeilycui-Uuctcd:  since,  first  of  all,  my  rolls  not  only  bnni;  into  eontaol , 
wii  hin  a  Liiveli  .space  of  time,  the  largest  amount  of  crushing  surface,  but  also  present 
this  in  the  best  manner  to  the  material.  . 

The  efficiency  of  any  machine  for  the  crushing  of  ore  depends,  u;  ^ncrrn-first,  on 
Hie  ci-.mltti.jii  in  wbb-fi  il.  leaven  the  crushed  product;  secondly,  on  the  uurab!  nly  of 
Ihe  crushing  sui-laee*  ;  and  thirdly,  on  the  rapidity  with  which  it  will  perform  the 
work.  Rolls,  bv  acting  not  to  pulverize,  but  simply  to  break  up  finely,  the  |.revion^ly 
dni.lerl  material,  leave  the  latter  in  the  best  possible  condition  t.-r  concern  rat  ion, 
while  they  present  surfaces  as  lit.llo  liable  10  wear  rapidly  »r  unevenly .a*  any  oiker 
form  of  crusliiricr  bevs  ;  and,  llin  movement  being  continu.iuH  ai:d  lni.i.l  in  one  tlnvc- 
ron-so  that  tbero  is  no  iu^  mot  hit— ^.u:  result  is  to  secure,  crushing  ol  the  largest 
tn-. nuil  ol  me   in  it  .'!\cti  time,  and  with  the  p;roulest  economy. 

In  a  similar  manner  to  that  in  which  the  in  w --crusher  operates  SO  effectual',  y  on  largo. 
pieces  of  ore,  do  the  rolls  act  on  small  fragment.-,;  namely,  as  fust  as  the  material  be- 
comes reduced  line  enough  to  pass  bet  ween  the  jaws,  or  in  the  small  space  Sell,  between 
the  faces  of  the  rolls,  it  immediately  falls  away,  a 
Not  so,  however,  with  the  si  amp-mill,  which  ci 
tionof  the  particles  are  already  too  tine;  because,  i-  ,„,  .,™ 

the  action  of  tho  stamps  rather  by  accident  than  by  any  pos 

I  will  also  call  attention  to  ( he  -aiocrior  c.ualii  i.«.  in  rolls  not  found  in  t  lie  jaw-crasb- 
ers.  It  will  be  understood  that  in  the  hitter  all  ih*  ore  niusr  puss  ibrotigb  the  narrow 
opening  at  the  bottom  of  the  jaw,  and  the  principal  wear  is  at  1 1ns  point.  It  will  be 
near  e-Kucdi  correct  to  suv  I  hat  the  bis;  inch  performs  the  final  crushing  before  leav. 
ing  the  machine,  and  that,  the  principal  wear  of  the  jaw  is  as  indicated  by  tae  irivsiu- 
lar  lines.    Assuming,  then,  that  the  last  inch  of  the  jaw  controls  the  quantity  deliv. 


. . further  comminution. 

io  crndi  long  aft.r  a  large  per- 
' '     fine  material  escapes  from 
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ered,  we  have,  in  a  crusher  7  s  10  at  the  delivery  point,  10  so  as  re  iuchev  and  this  multi- 
plied by  the  number  oi'  biles  poc  minute,  viz,  250,  makes  2,500  square  inches  per 
minute  of  surface  at  the  limit,  of  delivery.  Calculating  the  same  for  rolls  we  have  in 
Tl-e  cireiimfeioncc  ..f  -Jo'-inch  mils  i-'l  ■■,  inches  :  this  by  [5  inches,  the  width  of  the  face. 
equalB  1,228  square  inches  in  the  surface  of  the  roll,  and  this  by  the  number  of  revolu- 
tions per  minute  :f,tn  amounts  in  i'd.l'jr,  square  iii.-h.-s  ol  crushing  «i::i;ii!i'  pur  niiimi.ii 
in  -Jo-inch  rolls,  as  against  < a ily  ■.'.->!. '  in  a  jaw  crusher  of  7  x  10,  running -2;i0  revolution*, 
per  minute.  Then,  again,  lint  a  small  proportion  of  [be  jaw  or  jaiv-jiliitt-M  can  In;  util- 
ized, as  shown  by  tliu  irregular  line  of  went,  viz,  less  Ihan  j  of  the  weight;  of  the 
metal,  whereas  such  rolls  us  herein  deseri bed,  iniT  80  jut  eeiil,  of  the  steel  tires  is 
utilized.  1 1.  will  therefore-  bo  quiie  apparent  thai  in  all  Cases  where  the  ore  is  not: 
larger  than  say  I)  inch  in  size,  rolls  should  be  used  in  preference  lo  any  other  machine; 
and,  for  very  extensive  operations,  the  employment  of  rolls  capable 'of  taking-  pieces 
larger  than  !-£  inch  would  be,  mote  economical  than  jaws. 

o  speak  of  other  advantages,  will  bo  found  in  employing  rolls 
nee  not  only  do  such  present  tins  best  lonn  of  surfaces  for  nc-l.  ■ 
ing  on  tbe  ore,  but  with  Them,  also,  [.ho  renewal  ,<(  the  surfaces  will  lie  less  frequently 
required,  oi!  account  of  the  large-  aiuonnt  of  material  in  them  to  wear  upon,  and  thus 
treeing  will  Sic  [ess  frequently  required. 

'j'be  iin j ii-ij vj:-i I  palcnted  rolls,  the  eioployrncul  of  which  1  recommend,  and  which  are 
herewith  illustrated,  may  he  deseri  bod"  bricily,  as  follows: 

1.  first  in  importance  is  tlio  improvement  in  the-  crushing-faces  themselves.  These 
consist  of  sleei  tires  or  rings,  manufactured  expressly  for  the  purpose.  It  is  confi- 
dently believed  ihiit  these  sl.ec.l  crushing-faces  will  eou1#me  to  give  the  gren:  est  satis- 
faction, because  the  material  made  use  of  is  more  tough  and  even  in  its  Let  In  re  than 
any  heretofore  employed  for  the  purpose,  and  the  wear  of  the  faces,  consequents, 
more  even  ;  and  when,  in  the  course  of  time,  these  do  become  worn  uneven,  the  steel 
is  not,  us  is  the  case  with  chilled  surfaces,  so  haul  as  to  prevent  its  being  turned  true 
again.  The  steel  tires  described  are.  iilt.ed  to  inner  rings,  or  hubs,  as  cleai'lv  shown  in 
ibo  iku'.i  ing,  and  with  the  aid  of  the  Tool  I,  see  l.'ig.  '.',  and  H  for  keeping  the  rolls  true 
they  may  be  worn  to  i  inch  in  thickness  lit  fore  being  cast  off. 

Chilled  or  hard  roils,  when  (as  they  will  become  in  a  short  time.)  uneven  by  use, 
must  be  thrown  aside,  and  that  although  but.  a  small  part  of  the  thickness  has  been 
worn  in  actual  service  ;  and  since  the  rings  must,  in  any  case  be  about.  '.',  inches  thick, 
to  h'lve  to  ea-st  them  aside  because  nh-eaiij  too  uneven  for  further  jaoiilable  use,  when 
only  about  ■!■  inch  of  the  surface  has  been  worn  away,  is  evidently  l.o  .-object  the  opera- 
tor to  frequent  and  very  considerable  expense  anil  delay.  ■  And  so  it-  will  clearly  bo 
seen  that,  by  the  employment  of  any  materia!  that  will  hist  equal  (o  chilled  or  Frank- 
linite  iron,  at.  the  same,  time  that-  it:  allows  of  turning  true  when  uneven,  and  adinils 
also  of  being  worn  quite  thin  before  being  cast  aside,  a  really  considerable  margin  is 
at  onee  secured  for  the  introduction,  at.  the  beginning,  of  crushing-faces  (hat  art;  in 
themselves  more  expensive.  Therefore,  although  the  first  cost  of  steel  faces  is  greater, 
there,  is  yreai.  economy  from  their  use,  .Sliil  another  point  here,  which  should  not  bo 
Overlooked,  is  the  fact,  of  the  great  ci  sail  vantage  of  employing  ativ  malerial  (such  as 
chiiicd  iron  ;  tl.i«t  in  «eac  mils!  go  front  bail  To  worse  in  nne'venness,  until  wholly  unfit 
for  use;  that  i\,  being  obliged  to  use  an  imperfect  roll  for  a  long  time  before  it  can  be 
put  aside  as  enl  irely  worthless. 

2.  The  second  improvement  consists  in  the  employment  of  steel  Bhafts  of  largo 
diameter,  to  prevent  any  spring  or  bending  of  the  journal,  and  also  to  gi\  e  a  large 
bearing. surface,  for  enduring  ;he  great  pressure  on  the  journals.  The  shafts  them- 
selves, in  the2fi-ioch  roll,  are  J  J  inches,  and  the  journals  tjl  inches  in  diameter  by  l'l 
inches  in  length. 

'3.  The  improvement  nest  to  bo  considered  is  in  the  manner  of  gearing.  Each  of 
the  rolls  is  driven,  independently,  by  two  -10-mch  gear-wheels.;  which,  again,  receive 
their  motion  from  two  13-inch  pinions,  secured  upon  the  main  shaft ;  one  of  the  latter, 
that  is  to  say,  driving  the  40-inch  wheel  on  one  side  of  the  machine,  irid  the  other,  on 
the  opposite  side,  through  an  intermediate  wheel,  driving  the  second  40-inch  wheel. 
The  intermediate  wheel,  semi  in  Fig.  1  below  and  at  the  right,  turns  on  a  heavy  pin, 
whicli  is  so  arranged  as  to  allow  it.  t.o  lie  lowered  at  pleasure.  Accordingly,  when  the 
rolls  wear,  upon  dropping  the  intermediate  wheel,  the  movable  roll  (that  to  the  right 
in  I  la;  ligure)  can  be  drawn  toward  the -fixed  one  jthat  to  the  iet'r)  hv  screwing  upon 
the  tie-bolts;  and,  the  rolls  having  been  thus  again  adjusted,  the  intermediate  wheel 
is  then  also  adjusted,  to  mesh  properly  with  the  large  wheel.  The  left-hand  roil,  re- 
maining stationary,  is  consequently  at.  all  times  in  proper  gear:  so  thaT.bv  being  able 
to  adjnst  the  right-hand  roll,  we  secure  perfect- tit  ting  gear  in  all  stages 'of  the  wear 
to  which  the  rolls  are  subjected, 

4.  Another  advantage  is  secured  in  the  use  of  the  cast-iron  cups,  which  I  have 
provided,  placed  under  the  nuts  or  heads  of  the  tie-bolts  ;  so  thai  n  case  any  undue 
strain  should  occur,  as  from  the  falling  of  iron.  &d.,  between  the  rolls,  these  cujis  will 
first  break,  and  thus  prevent  accidents  otherwise  pussible,  in  the  way  of  strain  ing  or- 
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fracturing  of  some  important  part  of  the  machine.  Duplicate  cups  also  are  provided 
for  such  an  emergency.  I  deem  this  an  important  improvement  over  the  employment 
of  rubber  springe  and  weighted  levers;  since,  while  accidents  are  not  very  liable  to 
occur,  we  by  thu  means  secure  evenness  of  crushing,  and  save  in  time  by  crashing  Hie 
ore  at  once,  instead  of  being  obliged  to  pass  and  repass  through  the  rolls  the  same 
material ;  but  when  considered  advisable  springs  may  be  employed,  as  shown  in  the 
iigures.  The  importance  of  having  rolls  immovable  when  doing  their  regular  and 
legitimate  work,  aod  also  having  them  as  true  as  possible,  will  be  understood  when  we 
remember  that  all  the  ore  which  passes  the  rolls  not  crushed  fine  enough  must  pass 
over  the  screen  and  return  to  the  rolls  again — perhaps  over  and  over  again.  Of  course 
any  rmevenness  or  moving  back  of  the  rolls  allows  the  material  to  pass  untouched, 
and  the  screens,  which  are  the  most  expensive  to  keep  in  repair,  are  worn  out  for  no 
purpose,  as  well  as  the  mill  generally.  The  fact  is,  the  very  beet  mBohiaerj  for  erfl&n- 
ing,  and  also  for  screening  and  concentrating,  with  the  very  best  mechanical  skill  to 
operate  the  same,  will  be  sure  to  pay  the  largest  dividends. 

5.  The  wrouglit-iron  tie- bolts  take  all  the  strain  due  to  crushing  the  ore,  thereby 
securing  the  greatest  strength  with  the  least  weight. 

6.  The  sixth  improvement  consists  in  mounting  the  whole  machine  on  a  substan- 
tial cast  frame,  serving  in  a  manner  to  render  the  machine  complete  within  itself. 

In  addition  to  such  improvements  in  the  machine,  I  have  provided,  to  be  attached 
ti>  tin;  hitter,  ;i  si ill ii- rest,  which,  whenever  the  steel  rings  become  worn  uneven,  is 
brought  into  use  for  turning  them  true  again. 

IhinthiVihtof  &krl  tra^hni-rolU.— lli-cii-rdmsc  the  diirabiliiy  of  steel  crushing- rolls, 
although  limited  data  can  ln>  furnished,  as  t  :n?ir  introduction  is  of  recent  date,  yet  the 
data  furnished  Indicate  clearly  the  ralne  and  economy  in  using  ateel  rolls.  It  was 
found,  after  crushing  2,000  tons  of  hard  quartz  at  the  dry  concentrating- works  at 
Star  Cation,  Nevada,  employing  two  sets  of  steel  rolls,  that  their  faces  had  worn  one- 
quarter  of  an  inch,  reducing  the  diameter  of  the  toils  ene-bulf  inch. 

The  steel  tires  are  26  inches  in  diameter,  by  15  face,  and  2  J  inches  thick,  con- 
sequently-  '        ^^ 

Jincb  wear  on  each  tire  equals &>1 

i  inch  wear  on  four  tires  equals sii 

Therefore,  in  crushing  2, 000  tons  of  hard  quartz,  \WS  pounds  of  steel  wen;  consumed, 
equal  tn  i  ■■,'  pounds  per  toil  i.'f  quart/  crushed.  At  the  Bame  rate  of  wear  the  tires  of 
i  wo  nets  of  rolls  will  crush  13,000  tons  of  quartz  to  pass  through  a  10-mcsb  screen  to 
the  linear  inch.  .      .       , 

As  I  he  urn  (liko  shoes  and  dies  of  stamps)  cannot  be  entirely  worn  ont,  m  the  above 
cilculalion  I  have  ahuwed  Ci-lf-  pounds  us  the  weight  of  metal  iioi  worn.  Tins  added 
to  the.  actual  wear  wil!  amount.  io  -f,;'.,  of  a  pound  per  ton  of  ore  crushed. 

I'horcl'oie.  in  wear  of  crushing  faces,  the  comparison  will  stand  as  follows  : 
In  the  first  example,  stamps  require  3  pounds  of  metal  per  ton  of  ore  crushed, 

which,  at.  fi  cents  per  pound,  equals lrf  cents. 

And  in  the  second  example,  as  famished  by  l'mi^-or  .Inppel,  the  cost  per 

ton  for  crushing  Ansiin  ore  is - ^o  oeuss 

Rolls  required  -§JZ  ponnd  of  steel  per  lou  of  on;  crushed,  which,  at  16  cents 

per  pound,  equals,  but  not  quite 4  cents. 

Of  the  steel  rolls  nsed'at  the  Star  Canon  Mill,  before  referred  to,  Superintendent  T. 
G.Negus  says:  "  The  rolls  have  worn  better  than  I  had  any  reason  to  expect.  In  work- 
ing about  2,000  tons  of  ore  we  have  turned  them  but  once,  and  there  is  not,  (o  exceed  i 
inch  worn  away.    I  would  judge  a  set  of  rings  would  be  capable  of  working  at  least 

'it  will  be  within  bounds,  I  think,  to  estimate  that  the  tires  of  two  sets  cf  steel  roll- 
ers of  the  size  mautioned,  will  be  capable  of  crushing  12,000  tons  of  quaru  hue  cnourrh 
to  pass  a  screen  of  100  holes  to  the  square  inch,  and  of  ore  of  lets  hardness  the  same 
tires  will  crush  at  least,  20,000  tons.  .         . 

It  will  a  ho  be  admitted  that  the  breakages  and  the  power  consumed  m  iLOioi;  [he 
saim-  amount  of  work,  are  very  much  greater  wilh  stamps  than  with  crashm;;- rollers. 

In  the  ease  of  stamps,  pi-obal.lv  mil  more  thin i  half  the  power  is  consumed  i-i  uselul 
edict:  for  cample,  the.  full  amount  of  power  is  exerted  in  running  the  stamps  whit  her 
crushing  any  ore  or  not,  and  this,  together  with  the  fact  that  the  stamps  mnst  tall 
part  of  the  time  on  no  ore  at  all,  and  often  on  ore  already  fine  enough,  shows  clearly 
that  the  principle  on  which  the  stamps  operate  is  defective  ;  whereas  in  the  case  ot 
rollers  the  power  consumed  is  in  proportion  to  the  work  done.  If  no  ore  is  fed  to 
them,  the  only  power  wasted  is  in  overcoming  the  friction  of  the  machine,  and  all  ore 
reduced  flue  enough  is  never  operated  upon  the  second  time.  Bi>  if  we  should  on.y 
realize  for  a  moment  the  difference  in  the  principle  and  the  operation  of  the  two  ma- 
chines, we  would  need  no  figures  to  demonstrate  the  economy  in  favor  of  rollers,  either 
for  crashing  fine  or  coarse. 
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CONCENTRATION. 

The  mechanical  concentration  of  ores  i3  entirely  baaed  on  differences  of  specific 

gravil  v,  imd  the  subject  to  bo  considered  is  the  best  means,  practically  and  theoreti- 
cally, in  render  available,  for  the  separation  of  minerals  from  their  accompanying 
gangne,  whatever  difference  of  specific  gravity  may  exist. 

Opinions  differ,  even  among  the  learned,  in  regard  to  the  process  and  the  kind  of 
machines  best  adapted  for  the  separation  of  ores,  and  whether  air  or  water  is  tlie  best 
medium,  since  ores  cannot  be  concentrated  except  through,  the  agency  of  some  fluid 
medium  which  offers  resistance  to  the  force  of  gravity.  No  principle  has  yet  been  dis- 
covered which  is  better  adapted  to  the  separation  of  minerals  than  the  Intermittenl 
and  impulsive  action  of  some  fluid  medium  on  the  crushed  ore.  The  best  results  thus 
far  obtained  are  from  machines  known  as  ".jigs"  which  employ  the  above  principle. 

Tho  reason  why  intermittent  impulses,  (of  a  fluid  medium,)  caused  to  act  on  the  bed 
of  crushed  ore,  prove  more  effectual  in  separating  the  minerals  contained  in  it  than 
do  other  methods,  is  found  in  the  following  facts;  The  ore  is  in  this  way  subjected  to 
repeated  liftings  and  fallings!  before  passing  from  the  machine;  the  particles  mean- 
while eon-. i iiin.lv  change  position,  so  as  to  presc-ul,  (he  most  favorable  surfaces  to  tho 
action  of  the  medium.  Again,  in  well-regulated  "jigs,"  the  impu'.scs.  are  given  .sud- 
denly, having  the  effect  to  impart  to  tho  ore  a  succession  of  quick  and  sharp  blows, 
lifting  tholiglsler  oar  tides  of  gangne  more  freely  than  tho  heavy  mineral ;  ami  finally, 
the  action  loosens  and  Mir*  up  :be  mass  of  ore,  and  so  favors,  to  a  small  degree,  tlie 
gravitation  of  nil  heavy  particles  to  the  bottom,  and  tho  forcing  to  the  surface,  at  the 
sarfle  time,  tho  lighter  material. 

Similar  results  might  be  obtained  (in  separation  of  minerals)  providing  tl.v  ore  ;i:i:- 
ticles  were  of  some  regular  shape,  by  throwing  them  with  great,  velocity,  so  as  to  send 
them  quite  a  distance.  It  will  be  understood  that  the  heavier  tho  particles  the  greater 
distance  they  will  be  thrown;  and  1lio  greater  the,  projecting  force,  I  ho  greater  wi.i 
be  the  distance  of  the  gangue  from  the  mineral,  li  thrown  with  less  violence,  the 
nearer  togc'lhcr  wiil  the  ore  and  ganguo  fall.  Ob  the  above  principle,  the  machine 
spoken  oi  nets,  vis?.:  At  each  impulse  of  the  ore  by  the  fluid  medium,  the  gangue,  or 
lighter  portion,  is  lifted  furibcr  or  higher  than  the  mineral,  or  heavier  portion  ;  anil, 
bv  ihe  successive  liftings,  the  gangue  in  cntiiely  separated,  and  the  more  sudden  the 
impulses  the  more  decided,  complete,  and  rapid  will  be  I  lie  separation.  The  intermit- 
tent and  sudden  lifting  of  the  ore  better  fa ei litotes  the  separation  of  irvetjtilar-sliajKd 
grains  than  any  other  kind  of  action. 

The  next  branch  of  the  subject  which  I  will  consider  is,  whether  air  or  water  is  the 
best  medium. 

Those  who  believe  water  to  be  the  best  medium,  advance  the  theory,  and  on  which 
lliev  found  their  conclusions,  (.hat  "the  most  favorable  possible  condition  under 
which  ore  could  be  dressed  would  be  to  have  the  valuable  portion  of  the  etc  pos- 
sessed oJ  a  specific  gravity  greater  than  the  liquid  in  which  the  dressing  is  to  lit;  per- 
formed; and  the  worthless  portion  of  a  specific  gravity  less,  than  that,  of  the  liquid. 
For  example,  lot  us  suppose  that  an  ore  consisting  of  galena,  the  specific  gravity  of 
which  is  7f>,  and  qua:'!/  of  the  snecilie  gravity  -J-;-:-, — so  tmelv  crushed  that  each  par- 
ticle- co n^isled  of  one  of  the  miisctnls  aloni — to  be  located  first  in  a  liquid  of  a  Specific 
gravity  5.  It  is  evident  that  the  quartz  would  remain  dealing  on  the.  surface, 
while  the  galena  would  bo  found  at  the  bottom  of  the  vessel  containing  I  lie  liquid, 
I'raeliesiilv,  however,  it  would  be  found  that  pieces  consisting  partly  of  galena 
and  partly  of  quartz,  and  whose  specific  gravity  was  less  than  that  oi  the  liquid. 
would  remain  floating,  because  it  would  be  practically  impossible  to  separate  [he  min- 
erals entirely  by  crushing,  and  fulfill  one  condition  of  our  problem.  It  is  evident, 
therefore,  that  if,  even  in  the  most  favorablo  condition  we  can  possibly  imagine,  i.li.-- 
mechanical  nii^tuie  of  the  ore  is  such  that  we  can  never  div  idc  it.  into  pieces  consist- 
ing entirely  of  one  mineral,  we  cannot  hope,  by  the  ordinary  appliances  of  dressing 
ore,  to  be  atdo  1o  achieve  perfect  results.  Worthless  and  valuable  minerals  can  never 
be  entirely  separated  when  they  occur  mixed  together  in  an  ore."  *  "  *  "  Water  and 
air  are  tho  most  convenient  and  tho  cheapest  media  in  which  separation  of  ores  can 
be  made,  and  both  of  them  have  been  employed  for  the  purpose.  The  specific  gravity 
of  water,  however,  approaches  more  nearly  to  a  mean  between  the  specific  gravities  of 
ore  and  the  accompanying  gangue,  and  oiens  much  mure  resistance  to  the  action  of 
gravity,  and  for  these  reasons  it  has  generally  been  preferred  to  air,  except  fur  the 
dressing  of  certain  ores."  *  *  * — U-  S.  Coimitisiioncr  J.'«in.,,u,,.fa  11-  ,-..,■>-(,  1 -,-;:!,  pp.  -i-i~ , 
438. 

It  is  assumed  that  tho  only  difficulty  in  the  way  of  making  a  successful  separation  of 
ores,  by  means  of  u  liquid  of  inlcimediato  specitie  gravity,  arises  from  the  fact  (hat 
"it  would  be  practically  impossible  to  separate  tho  mineral  entirely  by  crushing,"  &c, 
whereas  in  the  hrst  place  the  whole  theory  is  fallacious;  and  in  the  second  place,  if 
the  theory  were  correct,  the  irregular  shape  of  the  grains  would  make  the  separation 
of  ores  by  such  a  medium  impossible.  To  demonstrate  the  fallacy  of  the  theory,  I 
will  cote  a  tew  examples,  vi;::  Lubes  of  liguum-vita'  {specilic  gravity  l.:!'i:i)  will  reudily 
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.ink  in  water,  while  flat  pi.ee.  will  a.  readily  float.    Again,  .mall  ..!..  of  pare  gold 

«.,d  „l„,  of  plalinnm  will  float  on   ..it.     Uercor,  r„~;ra  .   ■nrailio  »ia   ity  of 

5S»  gold  19.361,  aafl  platinum  oo.OBS.  Another  example  whore  a  ,1,-nwr  ,,„ly  w  11 
float  on  a  lea.  ion.,  hod,  i.  the  ea.0  of  oa.t  iron  floating  on  molten  .ron  ;  and  al.o,  the 
well  known  tendenoy  of  aub.tanoe.  when  flnely  divided  to  he  on  the  .-arfaoe  of  a 
l..l»idot.l....p.eifagr.,lty.;  ___   ^  ^ ^^  (M  ,_  lia„ida  „e  tie  le.rt 


;  il  greater  difference  than 


^olthink  bythese  facts  it  can  be  demonstrated  t.iat  dense  liquids 
suited  as  a  medium  for  the  coneeutrntum  or  oros.    In  the  case  ol  plati 
cury  we  have  a  difference  of  9  in  specific  gr; 
what  is  named  in  the  paragraph  quoted  asKmui , 

In  order  to  milk,  am,  tro.r  .l/iannM  m'  i..n  .Ur,..l.Ji»,lipw  i  ue  superiority  of 
a  less  dense  medium  for  the  separatum  of  ores,  1  a-ain  .jonre  a  paragraph  from  same 
r,-,H>n  ill  United  States  Commissioner  Raymond,  of  16;3,  page  4.«: 

'■  I'mi-i  i!,  comparison  of  i.he  ratio  between  1he  vu.umei,  and  ah=,olioe  vsei.i:  ..s  ol 
eoiialfallmii  spheres  of  moemi  ami  uu.irl;.  in  v.iiht  and  in  an',  i!  will  l>r  si-e-i  (Hal  jn 
.  .  ,1  ,",  ,  „1  muli  will,  any  machine  lor  talker  wot  of  dry  conccira  ion,  a  pre- 
y„(11,  a-urate  hI.Lu-  of  the  H.ull  to  he  treated  i,  ,xvc.<sav>-.  Mote  par!  iuul.irly  i  *- 
the  ease  in  the  d.y  process,  for  the  difference  in  the  m,,  .,!  e.p.al  i  u»s  "ome,  ol  .lit- 
ferent  densities  in  air  is  so  much  less  than  iu  water.  A  o,u;n !,  ;;,d1;;lv  must  ^ be  four 
times  as  large  in  diameter,  contain  c-  (noes   (.be  villain.",  uad  .-,.,i^l    i..  tun-  ...uia.l 

■  ,.  |,,:,  -ohi-iv  ixit  ..chares  iu  wmiiar  manner,  in  falling  tl.roi.-li  a  column  of 
watof  Butlu  a™the  sphere  would  only  have  u>  he  -_<.,  times  as  large  in  diameter, 
contain  24  time,  the  volume,  and  wui;:l.  *.:J7  time,  as  much.  In  either  case,  however, 
[ho  imporlujite  of  a  careful  sizing  is.  ai  <>m:e  apparent.  _ 

111  the  foregoing  paragraph  it  is  again  averted  that  .vafer  !ia«  a  gre.ilt.i  i  i.n._.i.  lor 
^■..aratiu-.-rTw  than  ail',  hut  practical  results  <>1  dry  euncenrra!  inu  prove  the  .e-ei,- 
,,!,,  ,vV;,-o;  ;!1„l  l,t.i„.ti.  .*„•  e.vperimei,tS  lulcly  institute!*  nemnustrate,  theoreti- 
j-aily,  that  in  air  we  have  the  greatest  margin  for  separation. 


Experiment  on  the  fill  of  bodies  in  water  and  in  air. 

To  illustrate  this  tneoretieallv  I  erected  two  glass  tubes,  each  2  inches  in  diameter 

and  8  tec.-.  i.Lm-U.    One  of  tue.su  tithes  I  rilled  with  water ;  through  the  other  I  forced  a 
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regulated  blast  of  air.  I  found  that,  practically,  as  above  stated,  I  inch  globule  of 
galena,  and  £  inch  globule  of  quart/:,  fall  in  equal  lime  in  the  column  of  water,  lint 
when  I. lie  hlast  of  air  was  regulated  to  rctatd  '  lie  guienu  in  falling  to  the  same  extent 
as  water,  then  the  I  ui'nnanz  was  su-qui  aed  by  ihe  blast  of  air,  and  did  not  fall,  whibi 
;Lf!  galena  tell  us  rapidly  as  in  the  tube  of  water.  I  also  employed  bodies  of  other 
lornis,  sack  an  shown  in  the  cut  marked  I,  '-i,  and  3. 

In  experimenting  with   these  T  regulated  tlm  current  of  air  in  the  air-tube,  to  give 

.1 ie  resistance  a*  wafer  would   lo  I  he  falling  bodies  of  equal  weight  3U<1  size,  so 

...  ,  ,.-,■!.  .._0  of  cqnal  W(!ij,ht  ,,IL(1  eiz^  J,  a]Ki  o,j  0i1(1  ;„  ,]„.  „-ater,  the 
■jr,  both  reached  the  bottom  In  equal  time.  I  tbeu  let  fail  No, 
4.  aim  o  in  water,  ami  wncn  Xo.  1  readied  The  Iiumbih  \o.  li  was  alum  t  1U  imin's  behind ; 
and  next  T  let  fall  the -ame  No.  1  and;:  in  air;  Xo.  1  fell  in  the  same  time  in  the  air  an 
it,  did  in  the  water,  but,  Xo.  2  did  not  fall  at  nil.  Tims  demonstrating  that  insiend  of 
less  margin,  we  bare  in  air  a  much  greater  margin  for  separating  ores  than  in  water. 
Before  making  these  experiments  1  expected  to  find  a  margin  for  separating  ores  in 
favor  of  air,  but  did  in.it  auiicipale  it  would  prove- so  great,  lint  the  experiment  proved 
that  i  globule  of  galena,  and  f  of  t;uartz,  which  are  equal-tailing  in  trill  or  moving 
water,  ean  be-  separated  by  air.  The  results  correspond  exactly  with  the.  results 
obtained  in  pracl  ice — viz,  that  with  less  sizing,  belter  results  can  bo  obtained  with 
air  than  can  possibly  be  leaehed  with  "water.  It  should  not,  however,  need  the.  experi- 
ments just  related  to  prove  lb  at  air  is  the-  superior  medium,  for  it  should  bo  understood 
by  simple  reference  to  what  is  already  admitted  in  regard  to  the  theory  of  concentra- 
tion, viz,  the  requirements  tocft'eol  separation  are,  first,  differences  of  specific  gravity  ; 
second,  a  proper  agitation  of  the-  crushed  ore  Ijy  a  fluid  medium,  so  as  to  force  the 
liglfter  gangue  to  lite  surface  and  alaiw  the  heavier  to  sink  or  remain  at  the-  bottom. 

I  need  only  discuss  the  latter  condition.  If  air  would  not  properly  agitato  or 
lift  the  ore  intermittently,  then  air  would  be  out  of  the  question,  Bui,  air  is.  made  to 
act  upon  the  crushed  on;  so  as  lo  suspend  it-  intermittently,  in  rapid  (succession,  or  a 
continuous  blast  will  carry  all  before,  it  just  as  a  stream  of  water  would.  Therefore 
we  have  in  air  a  medium  which  will  act,  with  sufficient  force  and  power  to  propcrlv 
agitate,  suspend,  and  lift  the  oie,  and,  on  account  of  itssmail  density,  the  ore  can  be 
lilted  and  allowed  to  subside  from  -1'Jii  to  iiCi-'  limes  per  minute,  and  i.lie,  medium  does 
not, like  water,  afford  a  current  or  stream  sul'tleicut  to  carry  away  the  mineral. 

Another  tact  may  a -so  be  properly  mentioned,  v.  lLich  is  of  some  importance,  viz,  Unit 
dry  ore-  particles  iti  the  opera]  ion  of  separation  slide  by  each  other  more  freely,  that  is, 
with  less  friction  iu  air  than  they  do  in  water.  This  may  be  proved  by  noting  the 
angle  at  which  a  pile  of  dry  ore.  will  rest  in  air,  and  the  same  ore  in  water.  Dry  ore, 
sized  between  IU  and  2ij  nn-sh  screens  ;to  the  linear  inch)  rests  in  air  at.  an  angle'  from 
base  of  H.7,j  degrees,  hut  in  water  ai  •-'.  degrees  sleeper  angle.  If  wet  ore  iu  water  ilowed 
us  freely  as  dry  ore,  the  buoyancy  of  water  <n  uuld  cause  the  same  ore  to  rest  at  a  less 
angle  in  water,  instead  of  a  greater  angle. 

By  reference  again  lo  (be-  quota non  made,  ir  will  be  seen  that  the  idea  is  given  Ilia: 
separat  ion  is  due  to  the  difference  in  time  of  falling  of  the  mineral  and  gangue  after 
each  inquire-  or  lilt,  v,  iiereas  tbe  separat  ion  tidies  place  at  each  lift,  on  account  of  the 
lighter  being  lifted  farther  than  the  heavy :  for  when  the  impulses  are  properly  ud- 
.im.it oil,  the  lighter  is  i he  only  portion  dcddcdly  raised,  while  the  heavier  is  but  slight  !y 
acted  upon,  ami  the  aiiioui.1.  of  separation  that  takes  place-  at  each  subsidence  of  the 
ore  is  loo  si i glit,  if  any.  Lo  he  t  u.keii  into  consideration.  It  will  be  readily  understood, 
then,  that  the  buoyancy  of  water  can  be  no  aid  in  separating  ores,  hut,  on  the-  con!rur\ , 
it  retards  separation  by  limiting  the  lifts  to  TJU  per  minute,  and,  as  1  have  already 
shown,  in  or  Inr  respects  is  the  lnl'ei  ior  medium. 

Hut  a  still  farther  illustration  of  the  remarkable  difference  in  favor  of  air  as  a  Con- 
centrating medium  is  found  iu  the.  fact  that  the  air-jig  concentrates  successfully  all 
the  crushed  ore  ejccoi  jloatit:;;  ,1  us;  :  that,  is,  all  that  is  not  of  a  grade  finer  than  about 
j\~  part  of  an  inch  in  diameter  is  successfully  treated  by  the  air-process.  In  practice, 
at  lirst,  I  employed  a-  screen,  of  10, Odd  holes  to  I  he  square  inch,  Jo  take  out  the  dust . 
■VI 1  the  granular  pari  idea  up  To  KU.'UU  to  the  square  inch  are  readily  concentrated,  but 
lately  it  is  found  practicable  to  employ  a  geurle  current  of  air  to  remove  the  dust,  so 
tb, it  ail  grams  up  lo  a  I  least  t,  '.t  part  of  an  inch  go  to  the  separators  lor  concentration. 
But  wiih  water  it  becomes  difficult  to  concentrate,  with  the  jig,  finer  grains  than  .J^  of 
an  inch,  (or  a  12-mesh  aere«a.) 

In  several  tests  made  in  concentrating  unsized  ore— ranging  from  snch  as  delivered 
through  an  S-niesh  screen  to  the  finest  slimes  or  dust— Ihave  (with  Gilpin  County, 
(..'of,  gohfoiesi  found  that,  ten  per  cent,  of  tbe  concentrations  would  pass  a  screen  of 
Iti'.t  mesh,  or  K'.HC  holes  to  the  square  inch,  and  much  of  whieh  amount,  of  course, 
would  pass  a  considerably  liner  screen.  Yet  all  these  mineral  particleB,  so  greatly  dif- 
fering in  size,  ean  by  air  be,  concentrated  at  one  operation,  in  one  pile,  and  the  gangue 
in  another—  tacts  which  establish  conclusively,  and  beyond  contradiction,  that  ihe  ruie 
applying  wit  li  water  does  not   meet    Ihe  case  in  diy  coueentration.     Xevertkelcss,  for 
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the  best  results  sizing  is  indispensable,  and  I  recommend  tie  adoption  of  three  or  four 

So  that,  looking  at  the  subject  in  every  point  of  view,  everything  considered,  both 

Ma  to  the.  result  obtained  piaoticai'lv  and  in    a   i.beoiotical  point  of  view,  air  is  shown 
t„  possess  superior  advantages  as  a  .■oiK;i.'iji:r;i-ri:ijr  iufdium  "vtr  ihat  of  water. 

SJiin'iirhTdoi.i  I.  ("J.  Nr-H-n.5  t-.n-i  iuinisiied  mi:  the  following  reliable  results  of  work- 
in-  three  different  lots  of  ore  at  the  l)rj  Concentrating  Mill  at  Star  Canon,  Nevada  : 

(jfi.rfjl!  lbs.  of  ore  from  lie  Soto  mine,  assay  872 .2 4 $e,  412  81 

Mineral  No.  l.-l.  ill:;  lbs.,  assav  S72-J.71 S:^'">  ul 

AiiaeralXo.  ->.    -Mollis.;  assay  *I.l-7.:>7 648  40 

Mineral  No.  1!.—     r.lr>  lbs.,  assay  $1,-->01...4 'W;1  ■?■> 

Dust  from  bin,  11, 938  lbs.,  assay  §133.17 628  S8    2  ug  ^ 

Or  59.05  per  cent,  saved. 

:S.rUf)Cj  lbs.  Sheba  ore,  assay  value,  per  T..  5C.72 - 1,081  93 

Mineral  >io.  1 .— t,  OT'J  U.S.,  assav  ^ll.U'i ft-M  41 

Mineral  No,  'J.— LOT?  lbs.,  assay  >■:,.,  11. 81 301  *» 

Mineral  No.  ::.--     i.io4  Hi*.,  assnv  s7.-0.4it -■-      2"!  2« 

Dust  from  chain. 'i>,8dl  lbs.,  assay  SM.oG 139  03 

Or  86  per  cent,  saved. 

S.-JfiLi  lbs.  Seminole  ore.  assay  value  per  T.,  §4.84 --.-.  7  88 

Mineral  No.  I.— ,m  lbs.,  assay  i;W.3'2 I<*  Sri 

Minerals.  ■>.— ViUliH..,  assay  **6.67 2  12 

Mineral  Ko.  3.— 48  lbs.,  assay  $135.10 3_24  ^  ^ 

Or  80.47  per  cent,  saved. 

Mr.  Ne^us  says:  "I  inclose  the  results  of  working  three  different  lots  of  die— one 
iV,,,,,  !>,..  >uro  one  from  Sheba.  and  one  sniiill  lot  of  very  low  grade  ore  from  the  Semi- 
note  This  I  scud  not  ibal.  i[  is  really  of  any  practical  Nalue,  but  to  show  how  Very 
sensitive  tin:  machinery  is  in  taking  out  the  mineral  where  there  is  only  the  very 
smallest  amount."  ,  .  .  ,       .  , 

T!ie  ile  Soto  and  Sheha  aro  (he  only  mines  m  Star  Canon  which  iiirmsli  any  hit-. 
Tin'  ore,,  are  iiniinioi.ial  silver  mixed  with  black  sulphurets  of  silver,  a  class  ot  ores 
exceedingly  difficult  to  concentrate  with  water.  _ 

111  Cornwall  [lift  ciniee.nl  sated  tin-ores  contain  all  the  copper,  iron,  and  arsrmenl 
pyrites.  This  concentrated  product  is  charged  into  a  icverbcraloiy  inn,  ace  at.nl  misled, 
i'.ir  [Lepnipo.voio.v-iili-.io^ilie  arsenical  and  sulphur  combinations,  in  order  to  change 
the  specific  gravity.  The  roasted  ore-  is  again  concentrated,  and  sometimes  li  the  ore 
is  very  impure  the'roasi  iutr  ami  concentrating  is  again  repeated. 

With  air  the  concentration  of  Cornwall  tin-ore  is  effected  more  completely  with- 
out roasting. 

Also,  zinc,  blende  is  separated  from  galena  with  ease  and  rapidity. 

Kryo.lite  trutn  spnstiie  iron: 

Specific  gravity  of  kryolite • |-*j 

.Specific  ^raviiy  or  spathic  iron J- • 

Also  the  various  snlphuret  ores  of  silver,  ?ine,  copper,  and  Colorado  gold-ores  are 

concentrated  with  a  very  small   his-,  as  compared  with  the  loss  following  wot  ooneeu- 

F.mery  lioin  ipnir;/.  or  iron-ote. 

Coil'ce  item  slonos. 

Iron  pyrites  or  nickel  ores  from  hornblende. 

Diamonds  and  other  precious  sterns  from  saml.  ipum/,  gravel,  &,<:.,  ami  many  other 
substances  which  have  too  slight  a  difference  in  specific  gravity  to  be  separated  by 
means  of  water. 

In  addition  to  the  advantages  of  saying  a  larger  percentage  of  the  value  con  tamed 
in  such  ores  as  have  heretofore  been  concentrated  by  means  of  water,  the  successful 
separation  or  concentration  of  those  which  water  eanuol  treat,  arid  the  greater  rapidity 
of  concentration,  may  be  mentioned  the  greater  convenience  and  simplicity  secured  in 
the  use  of  air  as  the  concentrating  medium. 

in  some  eases,  no  doubt,  the  percentage  of  loss  in  dry  concentration  will  be  greater 
than  (he  result,  furnished  bv  Mr.  _Ne::ns.  Then,  again,  in  many  cases,  [he  loss  will  V 
lees.     The  following  example  will  illustrate  the  benefits  following  from  J --■■ 
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Cost  of  concentrating  5  tons  of  ore  into  one  ton,  at  §3  per  ton $10  00 

Coal  oi"  .smelling  one  ton  ol  concentrated  ore oo  ou 

Total  cost  of  reducing  5  tons  of  ore *•>  ®> 

l.^tof  smelting  5  tons  of  ore,  at  $:So..... -.....- j'5  M 

A  difference  in  favor  of  concent  nil  ion  on  o  ions  oi  ore  ot .    U«  JA) 

Jlenec  .Hellions  of  ..■■,■  ,.,-r.li.v,  Mi.-  work,  of  one  mill)       1,  300  00 

Ami  on  the  total  work  oi  one  year  of  300  days,  a  saving  of 300, 000  00 

Continuing  the  comparison  between  the  two  methods  to  the  practical  results  to  be 
secured  by  adopting  the  plan  ol  dry  conccntral  ion,  1  will  assume  that  wo  have  .in  ore  of 
which  the  assay  value  is  frlOO  per  ton,  and  that  a  concentration  nl .,  tons  into  1  is  eriected. 
I  nil!  sHow  a  Inssnf  1U  per  cent,  in  concentration,  while  it  will  be  fair  to-assume,  again, 
Ihat  when  the  deleterious  gangue  rock  is  removed,  the  one! on  oi  enriconlvared  or.'  can 
be  s:r..Ued  or  otherwise  Heated  with  no  greater  loss  than  5  percent.  Accordingly, 
bringing  in  the  aid  of  concentration,  we  shall  have  the  following: 


Original  value  of  ',  tons  of  ore  at  M!!0  per  ton  . 
Cos;  of  concentrating  i>  lonfi  into  I,  at  JrJ  pert 


Loss  Of  10  per  cent,  in  i  Ions  of  tailings o0  00 

Cost  of  smelting.  C..C,  I  ton  of  concentrated  ore f°  00 

Loss  in  smelting  of  ,".  per  cent,  of  concentrated  ore ""     " 


Total  cost  of  treating  5  tons  of  ore. 
■nnt  left  over  costs  of  reduction 


-«  :.n 


Cost  of  smelting,  &c,  5  tons  of  ore,  at  §35 ...- $»j>  00 

Loss  of  10  per  cent,  on  5  tons M  (Jo- 
Total  cost  of  treating  5  tons  235  00 

Amount  left  over  costs  of  redact  inn U7A|  °9 

A  difference  in  favor  of  lir.-l.cor.ccnl  rating  on  5  tons  of  ore 107  oU 

The  above  table  will  enable  the  reader  to  judge  of  the  comparative  cost  of  the  two 
methods  of  treating  ores. 

Iii  addition  to  such  improvements  in  the  machine,  I  have  provided,  to 
be  attached  to  the  latter,  a  slide-rest;  this,  whenever  the  steel  rings 
become  worn  uneven,  is  brought  into  use  for  turning  them  trne  again. 

Screens.— The  plan  of  revolving  screens  is  that  which  I  have  adopted,  as  best  suited 
for  this  work  to  lie  performed;  and  perhaps  the  only  features  particularly  requiring 
noi  ice.  m  the  department  of  screens,  aro  those  in  respect  to  their  systematic  ruaimlac- 
Vtre.  and  tin-  adapi.al  ion.  of  nil  [heir  puns  i ...  tin ■  siting  they  aro  intended  loeiteet. 

The  s.recns  are  made  larger  at,  one  end,  in  order  to  give  tho  proper  incline  for  dis- 
charging the  ore,  while  allowing  the  shaft  to  lie  placed  liorizm.mil.     It;  having     he 
screens  themselves  cone-shaped,  and  tho  shafts  accordingly  horizontal    and    parallel 
with  cad.  other,  tins  important   advantages  arc  secured  of  rendering  u    convenient  in 
dri^e.  .-,  ilie  ordinary  way  by  belts,  and  also  of  the  facility  of  driving  one  abaft  by  I  lie 
other,  an    arrangement  shown  in  tho  Plan  of  Mill,  where  the  lowermost,  ouo  is  driven 
directly  from  the  main  power,  litis  in  turn  made  to  drive  the  next.,  and  so  on 

The.  beai  iii^s  of  I  hose  sbaf-.s,  as  with  those  throughout  the  mill,  are  scl-adjnst'.Dg : 
so  thai,  in  case  the  shafts  spring  or  becomo  out  of  line,  the  boxes  will  still  bear  truly 
on  the  journals.  ,  .  .    .     ... 

To  prevent  closing  of  the  screen.  I  have  arranged  hammers  or  weights  to  snoe o-i 
bolts  haiieine-  inside,  of  i  he  seree.ru  the  action  of  which  is  to  jar  oul  pauules  Ihat 
ui.iv  have  stuck  in  the  me=hes.  A  light  blow  on  tho  top  of  the  screen  serves,  hot  to 
loosen  and  throw  out  any  particles  sticking  in  themeslies,  at  the  same  time  that  (ow- 
iii"  to  some  elasticity  of  the  frame  as  a  whole)  it  affects  less  tho  tower  portion,  as  is 
desirable  it  shovihl  do,  since  whatever  jar  the  screens  recoivo  when  at  the  lowest  point 
is  likely  to  fasten  the  particles  only  the  more  firmly. 

Knt.l'ier  cushions  or  springs  placed  on  I  lie  end  of  the  Is  .It  nevt  to  the  screen  solten 
the  blow  of  (he  hammer  at.  the  lower  side  of  the  screen,  as  shown  in  the  cut. 
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The  dry  concentrator.— The  plate  accompanying  this  description  is  a  transverse  sec- 

"rhe  machine  is  composed  essentially  of  the  following  parts:  A  receiver  H,  to  hold 
the  crushed  ore  :  an  ove,bcd  (),  on  which  t  be  ore  is  submitted  10  the  acuou  of  air;  the 
two  gates  G  G,  one  to  regulate  the  iiow  of  ore  from  the  receiver  U .  I  lie  other  i ...  del  cr- 
mine  [It  depth  of  orv  on  the  ore-bed  :  a  passage  C,  in  winch  the  concentrated  ore  de- 
scends, and  roller  E,  to  effect  and  regulate  the  discharge  of  the  same ;  a  tan  B,  to 
give  the  puffs  of  air;  a  trip-wheel,  lever,  and  spring  to  operate  the  fan;  and  a 
ratchet-wheel  and  pawl  to  impart  revolution  to  the  roller  E. 


Cross-aecfion  of  Kroro's  Conctii 
The  mode  of  operating  the  maeliine  is  as  follows:  Ore  is  placed  h 

and  toe  drivbig-poLlev  set  in  million.  The  trip-wheel,  fixed  on  the  .„ 
[ho  piillev-siu-ifr.  works  bvii.srjiii-hapcd  leetli  against  the  lever  ;  and  by  the  alternate 
actb.n  of' lies  wheel,  fun-in/  tile  lever  in  ore  di reel  hm,  and  ol  the  spimg.  wlncli  a  I  once 
and  smddenlv  -  urries  it  kick  again,  the  fan  V,  is  made  in  swing  on  (he  shaft  1,  sending 
at  each  upward  movement  a  i.mi'.-  and  sharp  puff  of  iilv  ibi-ough  ihe  ore-heo:  and  h.lr- 
in-  slnditlvrhe  ore  lying  nil  it.  As  there  are  six  projections  upon  the  rrip-wbeol.  ir 
Inflow,-  that  the  nindiralr.  speed  of  Til  to  H)  revolutions  of  this  per  minute  will  g.ve 
J-JU  [o4"i.'  upward  iiinvenients  of  ihe  fan  in  the  same  I  urn?.  and  eoiisconcul  l>  a  corres- 
ponding number  of  pull's  of  air  tu  uediaie  tin:  ore;  this  rate  is  suiticie.it  Insecure. 
-teadv  inoiiuii  ni  [he  beavv  baknee  pa!  ley,  and  yet  not  so  fast  as  to  produce  any  uu- 
pleasaut  iarornoise— the 'machine  wcikin;:  siaont  bly  and  easily. 

The  ore-bed  is  composed  of  wire-^ai^e  tubes,  phi eed  at  distances  from  eaen  i>!uev  nt 
-  ■-  4-.  ;-.  and  i  of  an  iaeb,  nteordiry  m  the  »iado  oi'  ore  to  be  concentrated— the i  finer 
'h':,|i'iii  ii.ir  i  !■;",[  trie  tabes  lie  set  nearer  together,  v.  tide  I  he  eoar-er  allow  oi  their  being 
farther  apart.  The  ore-bed.  -tinned  in  front,  of  the  fan,  as  plainly  shown  in  I  be  scc- 
fi.jiinl  \icw,  is  formed  bv  ihese  talies ---their  ends  nexl  [o  tile  tun  being  open,  ami  the, 
aiyfrom  [be  bellows,  em  c:  ing  these,  escapes  ill  rough  the  top  and  sides  ot  the  t.nc.es, 
;,..-it:,::r,.v  ;be  ore  il: at  lies  on  rhem.  and  also  thai  between  them  near  the  Biirbice. 

'>!„.  ,„,,)„.-  ,.,-,.,..,  (ire  tubes  rests  on  that  im  mediately  Qiideru..nib,  m  the  passage  L, 
and  sink,  r.s  f^t  :l[i  -he  roller  TV,  :it  the  boli.nni,  cti'roi.s  its  discharge.  The  tubes  being 
one:1  o-i  'be  hiwer  side,  anv  lire  ove  passing  T I. ron:;h  tin:  meshes  of  wire  gauze  simply 
descend-  wlii!  ihe  main  boi'.v  l\  tbn-  nrevenling  any  liability  of  tbe  l.nbes  to  tilling  up; 
la  discharging  tbe  concentrated  ore  (.',  tbo  ; oiler  E  is  operated  (as      —  ■■  ■ 


:ntioned  above) 
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by  means  of  the  ratchet-wheel  and  pawl,  and,  the  latter  being  carried  bj  a  crank  on 
the  trip-wheel,  it  follows  that  its  speed  is  governed  by  the  speed  of  this  wheel,  which 
also  gives  motion  to  the  fan  B;  by  this  connection  the  fan,  which  effects  the  concen- 
tration, and  the  roller,  which  discharges  the  concentrated  ore,  are  made  to  act  in  con- 
cert with  each  other.  The  importance  of  this  feature  will  be  apparent,  when  it  is 
remembered  that  the  amount  of  ore  concentrated  in  a  given  time  depends  on  the  num- 
ber of  puffs  of  air  supplied  per  minute ;  so  that,  as  the  arrangement  here  secures,  the 
motion  of  the  discharge- roller  should  be  controlled  and  regulated  to  correspond  with 
the  speed  of  the  fan. 

To  accomplish  more  satisfactorily  the  result  sought,  the  crank   which  carries  the 

Eawl  can  also  be  adjusted,  by  varying  its  length;  so  that  the  .-peed  of  the  roilc-  may 
e  further  regulated,  according  io  the  richness  of  the  ore. 

As  already  stated,  [.he  isj!f>i-i-  piti'  (.'!  governs  the  flow  of  ore  from  the  receiver  II  to 
the  ore.  bed,  whilst  the  lower  gate  G  is  so  set  as  to  determine  the  thickness  of  the 
stratum  of  ore  lying  upon  the  latter.  The  reason  for  this  last  arrangement  is  found  in 
The  necessity  of  incivasiu;;  or  diminishing  the  depth  of  the  bed  of  ore  operated  on, 
according  to  the  coarseness  or  lineuess  of  gride— the  liner  the  crushed  otc  ll.e  thinner 
should  the  stratum  be. 

'['lie  si  rap,  with  its  screw  fastenings,  serves,  first,  to  prevent  the  roller-attachment  of 
the  lever  from  slnkiui;  the  body  of  the  trip-wheel  as  it  falls  from  eaeii  of  tin;  cant- 
shaped  projections ;  and  secondly,  to  regulate  the  extent  of"  movement  of  the  fan.  That 
is  to  say,  the  strap  must  in  all  cases  he  So  adjusted  that  the  small  roller  working 
against  the  trip-wheel  shall  not.  strike  at  the  foot  of  the  cam— the  strap  serving  in  this 
manner  to  cushion  the  blow  and  prevent  noise.  Further,  by  lighten  in;;  up  <>i  *bu-kiug 
off  by  means  of  the  screw-fastening,  the  fun  is  carried  in  its  vil i:-;M.ioii  through  a 
greater  or  less  space,  producing  accordingly  a  stronger  or  lighter  puff  of  air. 

It  will  of  course  be  understood  that  the  volume  of  the  puff  of  air  required  varies 
with  eaeh  grade  of  ore  operated  upon.  Now,  with  the  strap  arrangement  alone,  the 
volume  of  the  puff  can  be  regulated  to  the  exact  requirements  of  oiil'erent  grades  of 
material.  But,  as  the  finest  grades  of  ore  demand  much  less  movement  of  the  fan  llian 
do  the  coarser,  it  i*  preferable  to  have  an  nddil  iomil  means  of  control ;  and  to  stipply 
sucb,  trip-wheels  of  different  sizes  are  provided  along  with  each  machine.  It  is,  in 
winking,  bettor  to  select  a  trip-wheel  which  gives  a  movement  corresponding  most 
nearly  to  that  required,  and  then  to  make  the  nicer  adjustments  by  means  of  the 
screw  and  strap;  but  the  roller  must  in  110  instance  strike  at  the  foot,  of  the  cam. 
The  novel  features,  then,  to  bo  particularly  noted   in  this  separator,  are  as  follows  : 

1.  Tbe  ore-bed,  formed  of  wire-ganze  tubes,  which  are  set  in  a  frame  a  short  distance 
apart,  thus  allowing  the  ore  to  descend  between  them,  is  a  novel  and  original  device 
for  securing  the  removal  of  the  concentrated  ore,  as  fast  as  the  separation  on  the  bed 
is  completed. 

The  entire  width  of  the  ore-bed  in  the  largest  size  machine  is  4  feet,  and  along  this  the 
tubes,  only  i  inch  wide,  are  set,  with  intervening  spaces  of  from  VV  to  J  of  an  inch  ; 
consequently,  the  total  extent  of  openings  through  which  the  ore  falls,  amounts  in  the 
one  case  to  j  and  in  the  other  to  i  of  the  entire  ore-bed.  This  construction  gives  a 
great  amount  of  space  through  which  to  deliver  tbe  concentrated  material,  and  of 
course  distributes  the  discharge  over  such  space;  so  that  at  no  single  point  does  the 
ore  sink  rapidly,  and  yet  the  action  of  the  air  is  perfect  and  equal  over  the  entire 
extent  of  the  ore-bed. 

2.  Tbe  second  feature  in  importance  is  the  automatic  discharge-roller  R.  This 
being  driven  by  the  motion  that  works  the  fan,  and  its  rate  of  revolution  beiug  at  tbe 


effected  in  concert ;  the  result  is,  that  when  tl 
the  concentration  being  of  course  less,  the  rs 
pontlingly  reduced. 

3.  The  third  feature  is  the  general  simplicity  of  the  device  for  producing  the  puffs 
of  air;  namely,  a  fan  or  plate,  furnished  with  rubber  valves,  swinging  on  its  proper 
shaft,  and  directly  actuated  by  means  of  a  single  lever  L. 

4.  The  next  feature  requiring  notice  [a  the  combined  operation  of  the  trip-wheel  and 
spring,  in  actuating  tho  fan  or  bellows-plate.  The  wheel,  by  the  gradual  actiou  of  its 
cams,  throws  the  lever  L  back,  and  consequently  the  fan  or  bellows-plate  downward, 
with  a  movement  as  gentle  as  is  possiblo  for  one  so  rapid,  when,  immediately  alter, 
the  spring  carries  the  fan  quickly  upward — the  two  motions,  in  this  wuv,  ficcuviiig  all 
the  time  practicable  for  the  air  to  till  tbe  space  above  the  fan,  and  i  Inn  'tie-  expulsion 
of  this  with  a  sndden  impulse  through  the  ore-bed,  imparting  a  lift  to  the  ore,  as 
already  explained. 

The  superiority  of  this  particular  device  over  cams,  cranks,  it.,  arises  from  the  fact 
that,  with  it,  a  considerable  variation  of  tbe  speed  of  the  machine  does  not  urt'ect  the 
quality  of  the  eoneiutrariou,  but  only  the  rate,  and  so,  the  quautitv.  If  the  trip- 
wheel  revolves  slowly,  the  number  of  vibrations  of  I  lie  fan  is  of  course  "less  :  but  as  the 
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spring  raiww  the  upward  movement,  the  puff  of  air  is  of  practically  uniform  strength, 
and  we  thereby  obtain  at  all  speeds  what  we  may  term  a  concentrating  stroke  of  the 
bellows. 

Tho  more  sharply  or  distinctly  the  jets  of  air  arc  given,  tin;  more  perfect  and  well- 
defined  will  be  the  separation,  and  the  greater  may  ho  the  varying  mi/Mr,  of  the  grains. 
And  the  more  rapidly  in  succession  arc  tins  jets  of  air  repeated,  the  greater  will  be  the 
amount  of  work  done  in  a  given  time. 

5.  In  reference  to  the  action  of  tho  strap  and  adjusting-screw,  although  in  itself  im- 
portant, the  explanations  already  presented  are  deemed  suuioient. 

ti.  The  gate  on  the  hopper  H  compels  the  ore  to  flow  on  the  ore-bed  as  an  under-cur- 
rent, and  as  the  puffs  aro  regulated  to  agitate  just  perceptibly  the  heavy  portion  of  the. 
material,  it  follow*  I'aat.  only  I  hi'  lighter  portion  will  ri~.;  in  the-  surface  and  he  thrown 
(as  tailings)  over  l.he  lower  gain  U,  while  the  heavy  continues  to  sink  through  the  ore- 
bed,  and  to  bo  discharged  below. 

This  feature  of  l.he  under- Ho  v.  ■  of  ore,  jest  mentioned,  enables  us  1c  concentrate  per- 
fectly wit  h  a  very  short  travel  uf  the  material,  or,  in  other  words,  to  employ  a  short, 
ore- bed,  a  condition  of  things  w  l.ieh  proves  tor  wvi'ia;  reasons  of  great  ail  vantage,  viz  : 

By  thus  having  a  .short  oie  hoii,  we  arc  allowed  to  extend  w!iat  weeau  properly  i.erni 
(he 'width  of  the  bed,  thereby  greatly  increasing  tbe  capacity  of  a  machine  of  gntu 
size.  All  other  experimenters  have  caused  the  delh  ery  ami  discharge  of  the  ore  to 
take  | dace  over  the  shorter  dimension  of  the  machine,  and  the  i  ravel  of  the  ore  over 
toe  longer  dimension  ;  the  exact  rc\  crse  of  t  Ins  is  secured  iu  the  mac  lit  ne  bore  d  escribed, 
viz,  the  distance  of  travel  of.  the  ere  over  the  bed  i.souly  ",  inches,  while  the  lino  of  over- 
flow is  extended  to  4  feet,  or  can  he  at  pleasure  made  still  greater. 

'Again,  a  short  ore  bed  enables  as  to  u-e  a  small  fan  or  bellows  :  thereby  reducing  the 
size  of  the  machine,  as  also  tho  power  required  to  run  it,  and  the  vibration  attending 
rapid  movement. 

Finally,  a  more  even  and  uniform  agitation  is  secured,  when  the  ore  is  confined 
within  narrow  limits;  and  consequently,  more  satisfactory  results  are  for  this  reason 
also  obtained. 

7.  The  feature  last  considered  leads  us  naturally  to  the  shape  of  the  machine,  Since 
I  have  discovered  that  a  short  ore-bed,  ol  only  5  or  6  inches  length,  is  not  only  sufficient, 
bill  hi  fm:t  much  mqwrior,  for  the  purposes  required,  and  that  the  width  of  the  bed  and 
extent  of  ovorflow  can  accordingly  be  greatly  increased,  thus  largely  increasing  also 
the  amount  of  concentration  for  a  given  size  of  machine,  I  am  able  so  to  place  the  fan 
and  to  groap  iu  compact  form  all  the  working  parts,  as  very  considerably  to  induce  the 
ontire  bulb  of  the  machinery  and  frame,  the  whole  being  kept  to  a  small  and  convenient 
size,  in  comparison  with  tho  amount  of  work  performed. 

8.  The  frame  is  made  deep,  and  provided  with  a,  door  to  inclose  the  principal  work- 


g  parts,  a  feature,  however,  which 

Before  leaving  the  subject  of  tho  concentrating- machine,  attention  should  further  ho 
called  to  the  fact,  that  with  it  the  puffs  of  air,  in  agitating  or  lifting  l.he  ore,  e liter,  at 
the  same  time  the  delivery  of  fresh  supplies  from  the  receiver,  and  help  to  force  the 
tailings  over  the  lower  gate,  G. 

The  puns  of  air  are,  at  the  start,  regulated  to  agitato  sntlieiently  the  ore  on  the  bed  ; 
bntshould  the  richness  of  the  latter  increase  during  workiug,  or  too  large  a  supply 
collect  at  one  time  ou  the  bed,  the  air  ceases  to  lift,  or  agitate  the  materia!  so  much  as 
before;  and  thus  a  check  is  at  once  furnished  to  prevent  loss  by  tin;  overllowing  of 
heavy  ore  in  the  tailings.  No  such  chock  is  possible,  in  water  conceutratioo  ;  because 
water  moves  practically  as  a  solid,  and  carries  all  before  it. 

All  the  parte  in  this  machine  liable  to  wear  in  the  oourse  of  time  tire  manufactured 
to  duplicate,  and  accordingly  can  be  cheaply  replaced. 

The  machine  measures  o  feci,  iu  length  over  all,  3  feet  in  width,  and  o  fee!  If)  inches 
height.  It  weighs,  complete,  1,300  pounds,  and  is  capable  of  concentrating  |  ton  per 
hour  with  i  horse-power.  Besides  the  large  machines,  J.  mauufacl  ore  smaller  ones,  of 
tho  weight,  of  l;,o  puniids,  for  the  requirements  of  laboratories  and  of  mining  pros- 
pectors. 

DESCRIPTION  OF  MILL  FOR  DRY-CRUSHING  AND  CONCENTRATION  OF  ORES. 

The  accompanying  plan  of  mill  showing  the  best  arrange™ cot-  of  the  machinery  for 
Crushing,  screening,  and  concentration  of  ores  is  designed  with  a  view  to  economize  in 
the  labor  and  expense  required  to  operate  it. 

In  this  plan  some  of  the  economical  features  introduced  in  praeticc  are- not  shown  for 
the  purpose  of  better  illust  rutin;-;  cl.'-irly  the  operation  simply  of  crushing^  sizing,  and 
concentrating,  including  the  means  of  drying  the  ore. 

One  important  feature  omitted  is  thai  tin  weighing  after  drying  and  crushing  just- 
previous  to  sizing.  The  plan  adopi.tsd  is  simo.e  and  saves  a  great  deal  of  trouble  and 
expense,  and  secures  greater  aceur;je>  in  the  weight  of  oro  treated. 

The  mill  is  represented  as  built  on   the    slope  of  a  hill  or   tacauraiu  side,  a  course 
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securing  some  conveniences.    By  this  plan  the  ore  is  delivered  in  the  third  story,  and 

at  th-  poim  led  to  the  jaw  crusher,  winch  breahs  the  ore  into  small  fragments. 

Tbrore  thus  broken  falls  iiil"  :he  diving-oven  to  release  it  from  outside  moisture. 

Trie  on  iu'-ovcii  is  mad,:  of  cast  iron.  Til.-  lionntii,  as  plainly  re.j.iwnted,  is  ar- 
rated  ia'~:<o  fashion,  s,,  :,s  to  ailow  tho  hot  air  or  lire  to  oass  rip  Lluon-h  the.  spaces 
between  the  ore.  It.wil]  be  readily  understood  that  such  a  system  oi  drying  v.i.il 
secure  the  most  rapid  and  economical  results.  The  heat,  after  it  passes  throiujli  tin; 
ore  with  tho  moisture  it  carries,  is  conducted  away  through,  a  flue  or  pipe  in  the  ordi- 

°  At  Swiottom  of  the  dryer  is  arranged  a  slmte,  capable  of  being  adjusted  at  rnich  au 
anKleas  just  to  deliver  the  ore  to  Ihe  endless  belt  in  a  comparatively  thin  slrni  um. 
TJiTb  bek'ts  admstcd  n.  speed  to  earry  the-  ore  away  from  the  dryer  and  deliver  i,  u. 
the  first  pair  of  rolls  at  the  same  rate  ir  is  fed  10  theci-usber.  If  feeding  at  the  crusher 
is  stonned.  the  carrier  bell  should  also  be  slopped,  as  it  iscsscnii.il  n.  have  the  dryer 
alwinsouite  or  nearly  full.  A  shift, n«  belt,  wbic.h  is  under  the  immediate  and  easy 
control  of  the  man  at  the  crusher,  supplies  the  means  of  starting  and  stopping  the 
carrier-belt  at  pleasure.  ,       „ ,  , 

The  dryer  will  hold  about  1 !  tons,  so.  at  a  rare  of  crushing  equal  to  i  tons  per  .heir. 
the  ore  will  be  half  an  hour  traveling  thioujrh  the  furnace,  a  space  of  time  believed  to 
be  unite  (and  mote  than)  sufficient  to  dry  it.  

After  passing  between  the  tirsl  pair  of  rolls  the  crushed  ore  (now  about  tie  size  of 
corn)  flows  to  the  screen,  and  all  that  is  fine  enoogi  taken  out  and  allowed  to  flow  at 
once  to  the  elevator.  ,     .,     ,   ,   .    ,       ,    ,. 

The  coarse  portion  flows,  bv  means  of  properly  arranged  and  adjusted  slmtes,  to  the 
second  pairof  rolls,  wlncii  c..ni;de-e  the  erushing. 

The  object  in  taklm-  out  the  ore-  which  lias  be.n  cr'i-hed  suthcieutlyhy  tie  first  rolls 
islwofnld  name'vi  Tin-  .mi;  ^ou  alicadv  so  reduced  should  besa^cl  Ii'oin  lart.bercrOsc  - 
inir  topreve.nl  Luakiiv  1  00  much  lino  stutf  ;  and,  s,  cocdly,  as  each  machine  is  adjusted 
to  crush  finer  thai,  ibr  one  nr,ee.;lin-.  i!  is  iiol  capable  of  operating  on  (he  same  weight 
ocurd,  of  ere  ib,-  e'eve.^r  delivers  ail  1  he  copied  ore  to  the  uppermost  screen,  which 
hikes  .cit  anrpurl  ici,^  that  may  still  he  roo  coarse,  such  small  percentage  ot  coarso 
prodaw  b,'i,.'-,.u!  hack  'hrough  a  slinte  (shown  ju  :nc  elate  Mo  rbe  tirst  pairoi  robs 
fovreerusu'.u-'.  The  portion  nassnig  through  the  meshes  of  the  h'sl  screen  duw -,  .... 
the  sc<  end,  aud  so  much  as  goes  through  the  second  screen  again  to  the  tmrd,  and  so 

°  From  the  larger  end  of  tire  second  screen  we  get  the  first  or  courses!  j-rade  of  ore  for 
concentration,  and  which  Hows  to  ihe  bin.     Vrotn  the  end   of  the  thiro  we  obtaut  the 

second  grade/and  that  from  the  red  of  tbe  fourth  sc—  -  '' ■■■!  -■"!'-■  ■""'  ■-■l-:i 

passes  throu'di  the  meshes  of  the  feuitb   screen  is    ih 
all  -1  sixes,  eacb  si/e  flowing  to  one  of  the  four  bins. 

from  :he  bins  '..he  ore  Ilo.vs  direct  iy  downward  to  the  separator,  situated  on  the  Hour 

beTl^'lailtngs  from  the  first  eight  separators  are  removed  by  any  convenient  means 

from  :  Le  teiddiug,  but  the  CMece:,' ::av.  d  <ae.  ^ 

eeotrators  on  the  basement  1 r.  where  it  is  reconcenfraied  to  rtnio\  e  all  tli->  gauvme. 

'Tii  practice  it  is  found  to  be  more  ooiieemcu:  ar.d  economies!  .net  to  concentrate  too. 
hhd'l  in  thedrst  operation,  bur  to  allow  some  gangue  to  go  witu  !  he  comen.ra  ,d 
mmeral.  If  the  mine:.,!  contains  -ewe  p.ngue  it  is  an  evidence  there  :s  no  lo-.s 
„r  ■.. ,!„:„.!. ■  ere  .oaujtea  wiiii  tbe  tallies,  so  the  rich  eoneentrations  are  allowed  to 
ilcnv  U,  11  s:n,iie  s.-t  ete-.Lc-ii-cS  below,  ar.d  di.-'e  it  concentrated.  ■  _ 

jn  ibis  ....elation  is  <>■■■  tamed  a  -mre  coneentrat.-i  mineral  and  a  srna  1  amoer.t  oi  net, 
s  sent  back  by  tie  elevator  to  he  concentrated 

°'a  fewif  1  "  J  fi-t  time  to  do  all  the  reconcootr^ting,  as  the  hulk, 

compared  to  tbe  or,,-ioal  ore,  is  greatly  reduced. 

This   system   ot   i.coneentnti  iug  renders  -ood  eoneentra.tot,  eas; ,  o(..  ve.,  as  a  cneca 


to  lo-s  ia  tie.  i;i iiil '■'■;.  ;11;d  f.nm:>  ■-  ■_■■  =  .■-■■ ...;■-■,■- .    . 

Thedus!  made  bv  :  rashm.:  is  withdrawn  ihro^cli  propei".,  arranged  cust-.,.^. 
Th    evL  n)t  shown 

placed  against  the:  eb  vator  I  nink,  and  ail  dust-pipes  trom  erusuors,  separators,  a^l 
screen-chambers  lead  into  the  main  pipe.  . 

The  screens  ire  taov:d.-owi;h  ail:  ieeu  honners,  which  al  ows  ,-;  current  of  air  to  low 
freely  up  thro-i-rli  the  -eieen-eha tatters,  wiee!,  removes  the  iloat.i,,;:  dasi.  b„  1  ad  whieu 
,)o-,"loi1!.c,i  iua  --niie  oiirrent  liows  to  t iio  hues,  so  that  ad  rtraius  md,  nucr  than  ,,-.-,, 
pan  olan  oadi  are'coneetimtcd.     Each  chamber  is  connected  by  separate  dust-pipes 

d^.rttw1ftdS!S&*h.™i«»B«ti  of  the  -Hi9TTehdth^tsahown 

and  carried  omside  of  tiie  building  some  diste.nco  away  to  a  ou-.-ch^uh,-..  as  shox,  n 
in  ihecal    weere  neaiiv  all  of  it  is  settled  and  saved  tor  subsequent  f.va,ment.  ^ 
Tiie  iir.porratice  of  sa'vrn.g  the  dust,  us  well  as  the  importance  of  making  as  li.tie  .is 
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nnasibla  in  crushing,  will  be  appreciated  when  it  is  understood  ib.t  nil  iho  dost  of 

:',:,',»:,   .aUoie  .l...'..!o  .  „,.,.  nfil, em.al  u,  la,-.-  ao,   1-.™.  ,,,,■  a  ,. 

T  ,  or     1 

,,.      I  ■',■  -  -  „■!'.  oii'ol'..  a  to  iudi.peu.nblr  and  ..»  11  art.  pre  loral.lc  aad  oio.r  eeoioun 

..         ,',!■       ,     .  ,!„,,«■,■  i-'oroaol.t  a,  a.aai'y  l,.u,  ,  o„...  I,nu,,a  lo  ha,  .and. 

lir     ar'.taaVno.aal t.l  -  11,1 

,„.,.„•■■.  ,,/.;.!  ,.  „,„l„,.aral  o«  ihr  br.t  la...  han.enl  prir.cp  h  .       S     ...   , 

,.    ,    I;!.,   lM.,'l..a l.o  biioa ,:„a.loa.o:;al»ao..i.,o.ooo,l,U„oot,oIk- 

i- ,.,..!'.'. i   .  ...tb  all  U,oi..t.aada!.o  ....I.  tbr  loab...  .laaaal.y 

'■'!  1,  capable  of  ero.b,n,r  nod 

^SSS^J!^t°"^^XS^X:^  -Hi  be  toiahed  a.  uury  b. 

"irioobotofmen  teqoired  to  toopia  opotatioj  a  talll  eta.blo.  aad  r.o..-o.a.ia.< 

a,  -, ... a",  rial  .vli.o  .Lara   I.  ibo  motive  p....  ...  i.  I.    o.o  lor  (1... - 

l,t  ,a,13 "».  a.gb-'-w.ni.  ;  a.ol  .he,  ».„..  1.  ,1..  ...our.  power,  5  men  for  d.j-wo.k 
aad  2  for  night-work. 

In  Galena,  Battle  Mountain  district,  Xevnda,  as  I  learn  from  n  report 
received  since  the  preparation  of  the  chapter  on  .Nevada,  sue  paeM 
17'M  the  White  and  Shilo  Consolidated  Company'  bud  a  hrom  coit- 
rcnl'ialing  mill  l.uill  hist  summer  by  the  Kron,  Concenmilor  I  ompany. 
led,  e,s  lie-  imv-gradc  orelhct.  had  acciimnlated  on  the  damps  o  the 
mines.  The  ore  consists  of  rjraywackr  slate  as  a  ganglia,  and  contains 
snlphurets  of  silver,  lead,  iron,  zinc,  etc,  .villi  hard  j  any  quartz.  The 
machinery  Is  propelled  by  a  steam-engine,  and  works  40  tons  in  twelve 
hours,  concentrating  about  5  tons  of  rock  into  one.  These  concentrates 
contain  abort  30  per  cent,  of  loud  and  about  3130  silver  per  ton.  There 
being  no  drvino-liln  connected  with  the  mill,  the  wet  weather,  coming 
in  October  last,  forced  the  mill  to  stop.  While  operating  the  mill  ran 
only  twelve  hours  during  the  twenty-four,  ami  about  .did  tons  ol  con 
centrations  were  shipped  from  Battle  .Mountain  to  San  I  raneisco.  lhe 
While  Mine  was  worked  about  three  months  during  the  year,  with  only 
a  few  hands. 

■  I  believe.  tbi»  i.  tbo  company  called  oo  page  172  the  bailie  Mountain  Company— 
E.  W.  K. 
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CHAPTER    XVI. 


THE  ACTIOS"  OF  SMALL  SPHERES  OL'  SOLIDS  IN  ASCEND- 
ING CURRENTS  OF  FLUIDS  AND  IN  FLUIDS  AT  BEST. 

By  J.  C.  Bartlett,  A.  M.,  Cambridge,  Mats. 

The  following  discussion*  was  suggested  by  an  experiment  of  Mr. 
Krom,  tiie  manufacturer  of  air-jigs,  to  illustrate  the  superiority  of  air 
over  water  as  a  medium  of  concentration.  Tbe  paper  is  written  in  the 
interest  of  no  system  of  concentration,  but  simply  to  tost  the  experi- 
ment, and,  perchance,  to  add  something  to  the  general  fund  of  iuforma- 
tion  on  the  subject. 

To  speak  of  testing  an  experiment  by  a  theoretical  discussion  mny 
seem  a  misuse  of  terms,  but  the  theories  concerning  falling  bodies 
and  the  resistance  of  fluids  are  pretty  well  crystallized  into  laws,  which 
mav  properly  be  used  to  show  where  experiments  which  seem  to  refute 
them  were  i  improperly  performed,  and  that  instead  of  refuting  they  only 
corroborate. 

It  is  well  known  that  a  sphere  of  galena  £  inch  in  diameter  and  a 
sphere  of  quartz  £  inch  in  diameter  are  equal-falling  in  water ;  that  is, 
these  two  spheres,  being  placed  together  in  a  column  of  wafer  at  rest  or 
in  motion,  will  practically  remain  together,  falling  or  rising  together  or 
remaining  in  suspension.  Mr.  Krom,  to  show  that  these  spheres  could 
be  separated  in  a  current  of  air,  and  hence,  as  lie  supposes,  to  show  that 
air  is  a  better  medium  for  separation  than  water,  performed  the  follow- 
ing experiment.  He  says:  "I  erected  two  glass  rubes,  each  2  inches  in 
diameter  and  S  feet  high.  One  of  these  tubes  1  tilled  wish  water.  through. 
the  oilier  1  forced  a.  regulated  blast  of  air.  I  found  that,  practically,  as 
above  stated,  i  inch  globule  of  galena  and  ±  inch  globule  of  quartz  tab 
in  equal  times  in  the  column  of  water.  But  when  the  blast  of  air  was 
regulated  to  retard  the  galena  in  falling  to  I. lie  same  extent  as  wafer, 
then  Ihe  J  of  quart/-  was  sustained  by  the  blast  of  air  and  did  not  fall, 
while  the  galena  fell  as  rapidly  as  in  the  tube  of  water." 

It  is  a  very  remarkable  coincidence  that  the  quartz  ball  should  be 
exactly  held  in  suspension  and  Ihe  galena  ball  should  be. caused  to  fall 
in  exactly  the.  same  time  as  in  water  by  the  same  blast  of  air.  It  might 
!>e  supposed  that  tbe  quartz  ball,  the  two  balls  being  transferred  from 
wafer  to  air,  losing  so  much  more  sustaining  force  due  to  the  buoyancy 
of  the  water  than  the  galena,  would  tend  to  fall  faster  than  the  galena 
ball,  and  hence  that  a  blast  of  air  which  held  the  former  in  suspension 

•This  mathematical  discussion  of  the  phenomena  lirscrilnul  by  Mr.  Krom  in  ihe  pre- 
cniiuycliapUiv  Wiis  piouiU'd  for  i!u:  picseut  ivpor;.  by  Mr.  Jiartl.'t!,  bin.  :in!:  w.r.iv,-d 
niiiil  I  In)  pages  were  in  press.  Like  many  otiu'r  valuable  cnnmluiLio'is  in  ihn  ;!ii'L 
former  reports,  it  was  also  intended  ;n  a  paper  fur  the  American  InsiiuUe  of  Jli:iL:ia; 
Kuyiacer-.  Tlii'  rb.-kiv  in  the  publication  of  tiie  present  volume  lia-i  brtHisili!.  ir  v>  pui-, 
ttiat  several  of  its  chapters  li;ivi>  already  appi/aivrl  in  I  in:  prix-fCilin^s  <>('  Hint  society. 
Hut  tbey  art)  not  on  that  a;:coi:i:l  ur.v  k'S'i  valuable  to  the  public  b.ii  wh.ck  the^e  pap-H 
are  Intended,— E.  W.  R. 
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would  cause  the  latter  to  rise.  On  the  other  hand,  the  sustaining  force 
due  to  the  velocity  of  the  air  would  be  much  greater  in  the  case  of  the 
quartz  than  the  galena,  so  that  a  blast  of  air  which  would  bold  the  for- 
mer in  hi-=ih'iim'>ii  might  allow  the  latter  to  fall.  What  the  actual  result 
would  be  .-an  only  be  determined  by  a  consideration  of  all  the  condi- 
tions together,  and  will  appear  from  the  following  investigation. 

In  Eittingers  treatise  on  on-dressing  the  following  formulas  are  de- 
duced for  spherical  -solids  in  a  rising  stream  of  water.  They  are  equally 
true  for  any  other  fluid,  if  we  make  the  proper  change  in  A  and.B  for 
difference  of  density : 

,-,  A*Ca-l 

{!)•=  — Tpi 


M^  +  ac) 


In  (2)  the  logarithm  is  the  Napierian,  0  is  the  velocity  of  the  ascending 
current  of  fluid,  v  the  velocity  of  the  sphere  at  the  end  of  t  seconds,  s 
the  distance  upward  passed  over  by  the  sphere  in  t  seconds, 

In  these  values  of  A  and  B,  a  =  25.5,  a  constant  determined  by  theory, 

and  verified  by  experiment,  being  the  force  in  kilograms  eserted-on  a 
surface  one  meter  square  by  water  flowing  directly  again? t  it  with  the 
velocity  of  one  meter  per  second ;  A  is  the  density  of  the  fluid ,  d  the  den- 
sii  y  of', be  sphere,  r  is  1,01)0,  the  weight  in  kilograms  of  one  cubic  meter 
of  water:  g  is  the  acceleration  due  to  gravity,  or  <j,Sl)!)  meters;  riisthe 
diameter  of  the  sphere  iu  meters,  and  e  is  the  Napierian  base,  or  :b..ib:^. 
The  reproduction  of  these  formulas  is  somewhat  lengthy,  though  not 
difficult,  and  will  therefore  not  bo  given  here.  The  reader  who  wishes  to 
satisfy  himself  as  to  their  correctness  is  referred  to  the  above-mentioned 
work.  From  them  simpler  formulas  for  special  cases  will  be  deduced. 
The  contraction  log.  indicates  the  Xapierian  logarithm. 
If  in  (1)  C  =  0,  or  the  fluid  is  at  rest,  we  obtain 
1      e»*<_l 

and  if  1  is  very  small  compared  with  e™,  we  obtain  from  this 
If  in  (1)  1  may  be  neglected  in  comparison  with  e™,  we  obtain 

VD'  —  Ox 

If  in  (1)  v=0,  or  the  sphere  is  held  in  suspension  in  the  fluid,  we  have 

(C)C  =  i. 
IfO  is  greater  than—,  v  is  positive,  and  the  sphere  rises.    If  C  is  less 
than  - ,  v  is  negative,  and  the  sphere  falls.    If  in  (2)  C  =  0,  we  obtain 


(7)  i  -  - 


"+■ 
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If  we  solve  this  for  1,  we  get 
(8)f  = 


_  log  (e-"  +  Vr*»-i) 


If  in  (8)  1  may  be  negatived  in  comparison  with  s_'jAB,  which  is  gen- 
erally the  case  in  practice,  s  being  negative  when  C  =.0,  we  obtain 


(Q)t 


.  log-  2  _ 


If  in  (2)  we  neglect  AC  —  1,  which  is  generally  sin  nil  compared  with 
(Ad  + 1)  £!B',  anti  solve  for  t,  we  get 

log.  fAC +  '')+. AB 

'"»'=  JJilc-1) 

and  if  in  (10)  C  =  0,  it  reduces  to  (9).    By  approximations  (2)  may  be 
reduced  to 


(11)*«(C-I)  t, 


or,  for  those  cases  where  the  velocity  of  the  sphere  may  be  regarded  as 
constant,  we  may  write  s  =  vt,  and  take  the  value  of  v  from  (5),  thus 
obtaining  (11). 

For  small  spheres  falling  or  rising  in  water,  all  the  approximate  for- 
mulas are  accurate  enough,  but  not  always  so  when  the  fluid  is  air,  and 
they  must  be  used  with  caution.  In  the  consideration  of  particular 
cases  we  shall  see  to  what  extent  the.  approximate  formulas  are  trust- 
worthy. For  the  sake  of  clearness  and  brevity,  the  discussion  is  put  in 
the  form  of  problem  and  answer,  all  the  work  of  computation  being 
omitted.  In  the  following  cases  the  densities  of  water,  air,  quartz,  and 
galena  are  taken  as  1,  0.00123,  2.0,  and  7.5,  respectively. 

I.  What  must  be  the  velocity  of  an  ascending  current  of  air  to  keep 
in  suspension  a  quartz  ball  £  inch  iu  diameter  K  From  (0)  we  find  C= 
86.2  feet  per  second. 

II.  What  will  be  the  action  of  a  galena  bail  £  inch  in  diameter  in  an 
ascending  current  of  air  having  a  velocity  of  86.2  feet  per  second! 

For  the  galena  ball  the  value  of  -  is  73.21 ;  hence  C  is  greater  than  - 

A  A 

and  the  galena  will  rise  with  an  increasing  velocity,  the  limit  of  which 

is  C  —  —  or  13  feet  per  second. 
A 

III.  In  what  time  will  a  ball  of  galena  §■  inch  in  diameter  fail  8  feet 
in  water  at  rest  3  From  (11)  we  get  t  =  3.32,  and  from  the  more  exact 
formula  (9)  t  =  3.38.  As  iu  this  case  —  2  s  A  B  =  76.8,  we  see  that  1 
may  be  omitted  under  the  radical  sign  in  (S),  and  (9)  may  be  used  with- 
out appreciable  error.  By  applying  (9)  to  the  ease  of  a  quartz  ball  £ 
inch  in  diameter  falling  with  the  galena,  we  find  (  =  3.43,  a  diilVreiiee 
of  0.05  second.  A  part  of  this  difference  is  due  to  the  fact  that  the  two 
halls  are  not.  exactly  eqna.I-fal  ling  theoretically,  the  ratio  of  I  he  diameters 
of  equal-falling  spheres  of  quartz  and  galena  being  4.0625: 1,  and  not 
4:  1,  as  assumed.  If  we  substitute  the  ratio  1.0(125:  1,  we  get  (  =  3.40 
instead  of  3.43.  The  rest  of  the  slight  difference  is  easily  accounted 
for  by  explaining  the  meaning  of  equal-falling  bodies.    Two  equal-falling 
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todies  are  not  necessarily  two  bodies  which  fall  from  rest  through  the 
same  distance  in  the-  same  time;  hut  they  arc  two  bodies  such  that  the 
limit  of  the  velocitv  whii:h  they  acquire  bv  fallingfroiu  rest  in  any  fluid 
is  the  same  for  both.  This  limit  of  velocity  is  found  by  making  t  in- 
finite in  (1),  and  is  C  — -1-  cr  ~  -  if  C  =  0.      To  illustrate  this  point 

1  "  A  A 

with  another  example,  it  may  be  asked: 

IV.  What  will  be  the  velocity  of  au  ascending  current  of  water  to 
keep  in  suspension  a  J  inch  galena  bail,  and  what  -will  be  the  action  of 
a  i-inch  quartz  ball  in  this  stream  of  water  1  From  (6)  we  find  that  the 
veh-citv  irt  2.41  feet  per  second,  and  from  (oi  we  liml  that  the  quartz  ball 
would  rise,  ils  maximum  velocitv  being  0.0187  foot  per  second.  Prac- 
ticallv,  of  course,  thev  would  remain  together.  .If  we  reverse  the  prob- 
lem, asking  the  velocitv  necessary  to  keep  the  quartz  ball  in  suspension, 
we  find  2.3U  feet  per  second,  and  that  the  galena  will  fall  with  a  maxi- 
mum velocitv  of  O.OlsT  foot  per  second. 

V.  What  will  be  the  velocity  of  an  ascending  current  of  air  to  keep 
a  i-inch  galena  bail  in  suspension,  and  what  will  be  the  action  of  a  £-incQ- 
quartz  ball  in  this  current  I  By  (6)  we  get,  as  before,  73.21  feet,  and  if 
we  substitute  this  value  in  the  exact  formula,  (1),  with  the  proper  value 
of  A,  we  find  : 

When  t  =  J  v=—   3.83. 

When  (  =  1  t  =  —    6.57. 

When  t  =  2  v  ■=  —    9.82. 

When  t  =  i  v  =  — 12.28. 

The  limit  which  v  continually  approaches,  and  practically  reaches 
after  a  few  seconds,  is  -12.98.  This  iilustrat.es  how  soon,  even  in  air, 
the  velocitv  of  small  splines  becomes  practically  constant. 

VI.  What  will  be  the  diameter  of  a  galena  ball  which  will  be  held  in 
suspension  bv  an  ascending  current  of  air  which  will  sustain  a  quartz 
ball  ,1  inch  in.  diameter;  that  is,  having  a  velocity  of  8U.2  feet  per  second! 
Solving  (6)  for  d,  which  is  contained  in  A,  we  get  d  =  1.386  eighths  of 
au  inch. 

VII.  What  is  the  diameter  of  a  galena  ball  which,  in  an  ascending 
current  of  air  which  keeps  a  quartz  ball  A  inch  in  diameter  in  suspension, 
will  fall  with  the  same  velocity  as  in  water  at  rest !  If  we  assume  that 
the  velocity  has  become  practically  constant,  we  may  employ  (3)  to 
solve  the  problem.    For  the  galena  falling  iu  water  at  rest  wc  have, 

,  the  subscript  w  denoting  that 

A  is  taken  with  reference  to  water.  Iu  the  same  way  we  shall 
have  A«  for  A  taken  with  reference  to  air.    Hence,  (5)  will  become 

_  JL  =  C —  or  — —  =  C.     Solving  this  for  d,  which  is  con- 

A»  A-       A.        A. 

tained  in  A*  and  A*,  we  get  d  =  1.48  eighths  of  an  inch. 

VIII.  What  is  the  diameter  of  a  galena  ball  which,  in  a:i  asc.i-m.lni.g 
current  of  air  which  keeps  a  J-iuch  quartz  ball  in  suspension,  will  fall 
from  rest  through  8  feet  in  the  same  time  it  would  fall  S  feet  in  water 
at  restl  Formula  (2)  is  the  one  to  apply  to  this  question,  A  and  B 
being  functions  of  the  required  diameter,  and  s,  (.',  and  i  being  given: 
*  =  3  feet,  C  =  86.2  feet,  t  =  3.38  seconds.     In  this  case  AC  —1  may  be 
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neglected,  and  we  may  employ  (10).    Though  we  cannot  solve  this  last 
question  directly  for  d,  we  may  flud  the  value  of  d  by  approximations, 
starting  with  the  value  obtained  in  the  preceding  question. 
Solving  for  «  we  have 

In  this  the  value  d,  1.52  eighths  of  an  inch,  gives  s  =  7.99S,  instead  of  8 
feet  as  given  in  the  data.  This  answer,  1,52  eighths  inch,  is  practically 
the  same  as  that  found  in  the  preceding  question,  MS  eighths  inch. 
The  difference  between  the  two  questions  should  be  noticed,  and  the 
reason  why  d  should  have  a  little  larger  value  in  the  latter  will  be  un- 
derstood  upon  a  moment's  reflection. 

IX.  What  will  be  the  velocity  of  an  ascending  current  of  air  in  order 
that  in  it  a^-inch  galena,  bail  shall  fall  8  feet  in  the  same  timeasia  water 
at  rest  I  Taking  loruiul.i  (12)  and  substituting  the  known  values  of  A, 
B,  t,  and  s,  we  find  C  =  69.62  feet. 

X.  In  what  time  will  a  £  inch  quartz  ball  fall  8  feet  in  an  ascending 
current  of  air,  having-  the  \e!oeit\  oi'  G9.G2  feet  per  second?  From  (10) 
we  obtain  *  =  0.9209,  or  nearly  one  second. 

XL  Compare  the  velocities  of  spheres  of  galena  and  quartz  falling  in 
an  ascending  current  of  air  having  a  velocity  of  20  meters  per  second, 
ilie  spheres  being  eiptal  Calling  in  water,  the*  galena  having  a  diameter 
of  4°"°  .,  and  the  quartz  16£mm.    From  (1)  we  flud: 

For  t  =  1,  v  =  —  2.C06m.  for  galena ;  v  =  —  4.263*.  for  quartz. 
For*  =2,  v  =  ~  3.90I'".  for  galena;  v  =  —  6.7(51™.  for  quartz. 
For  *  =  4,       v  =  -  iMl™.  for  galena  j    v  =  -  8.S99m.  for  quartz. 

The  limit  of  the  velocity  of  the  galena  is  -  5.015,  and  for  the  quartz 

_  To  sum  up  the  results  thus  far,  we  see  that  the  velocity  of  an  ascend- 
ing current  of  air  to  keep  a  £-inch  quartz  ball  iu  suspension  is  S0.2  feet 
per  second,  and  that  in  this  current  a  f -inch  galena  ball  will  rise  with 

an  increasing  velocity,  which  never  exceeds  13  feet  per  second.  We 
also  And  that  the  galena  would  fall  8  feet  in  still  water  in  3.38  seconds, 
and  that,  practically,  the  quartz  ball  would  fall  in  the  same  time,  being 
only  0.05  of  a  second  behind.  We  see  thai,  practically-,  the  quartz  and 
•Valeria,  are  equal-falling,  that  they  remain  together  in  a  colnmu  of  water, 
whether  at  rest  or  in  motion.  From  XI,  we  see  that  the  two  balls  oi' 
quartz  and  galena,  which  a.re.  theoretically  e i pi al-f ailing  in  water,  may 
bo  separated  by  a  stream  of  air,  the  falling  velocity  of  the  quail/  briii" 
nearly  twice  as  great  as  that  of  the  galena.  We  also  see  that  the  veloc- 
ity of  an  ascending  current  of  air  which  will  keepa^inch  galena,  ball 
in  suspension  is  about  13  feet  less  per  second  than  is  required  to  keep  a 
tJ-meh  quartz  ball  in  suspension;  that  in  this  current  the  quartz  hall 
would  fall  with  a  rapidly-increasing  velocity,  and  that,  practically,  this 
velocity  becomes  constant  after  a  few  seconds,  and  is  then  about  13  feet 
per  second,  being  the  same  velocity  that  the  rising  galena  ball  would 
attain  in  a  stream  of  air  which  would  sustain  the  quartz.  We.also  see 
how  very  little  the  diameter  of  the  galena  would  have  to  vary  in  order 
to  have  eutuely  ditietent  action  in  the  current  which  sustains  the  quartz. 
it  the  diameter  is  £  inch,  it  rises;  it  the  diameter  is  1.39  ehdu3n.it. 
,...,,-.,,,*"'  -a  suspension ;  and  if  the  diameter  is  1.52  eighths,  it  will  fall  as 
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in  still  water.  This  illustrates  how  delicate  a  medium  for  separation  air 
is  compared  with  water.  If  the  three  galena  balls  were  placed  with  the 
.1  in<;h  quail/  ball  in   an  ascending  stream  of  water  which  would  hold 

the  quartz  in  suspension,  they  would  separate  very  slowly,  the  hca\  a-L 
galena  ball  having  a  maximum  falling  velocity  of  about  8  inches  per 
second.  But.  this  sensitiveness  of  a  stream  of  air  is  not  necessarily  an 
advantage,  for  it  requires  a  correspondingly  exact  uniformity  in  the 
blast  of  air  and  the.  material  to  be  worked,  which  is  not  attainable  in 
practice.  From  IX  and  X  we  see  that  the  blast  of  air  necessary  to 
cause  the  A  galena  ball  to  be  retarded  to  the  same  extent  that  it  would 
be  in  water  at  rest,  or,  more  exactly,  to  fall  8  feet  in  the  same  time  as 
in  wider  at.  rest,  is  G<).<>2  feet  per  second,  and  that  m  this  stream  the  .;- 
inch  quartz  would  fall  8  feet  in  about  1  second.  It  did  not  fall  m  the 
experiment  as  performed,  l^cause  the  condition  under  which  the  experi- 
ment, was  tacitly  supposed  to  have  been  performed,  the  com ht.ion  upon 
which  evcrv  discussion  on  the  laws  of  bodies  falling  m  Hinds  is  based, 
was  violated.  This  condition  was  that  the  air  should  be  perfectly  free 
to  move,  that  the  tension  of  the  air  below  the  ball  should  be  the  same 
as  above  ir.  In  the  case  of  the  galena  ball  this  condition  was  praeuoa.h 
complied  with,  the  section  of  the  ball  being  only  5JT  that  ot  the  tube, 
but  inthe  case  of  the  quartz  ball  its  section  was  -,',;  '->*  th<-'  ^'cnon  ol 
the  tube.  The  quartz,  when  held  in  suspension,  had  the  same  eth-eLin 
offering  resistance  to  the  passage  of  the  air  that  it  would  have  had  it 
iirmlv  iUcd  in  the  middleof  the  tube.  It  was  held  up  against  flu.- force 
of  gravity  not  only  bv  the  bnovaney  of  the  air  and  by  the  force  due  to 
tin;  velocity  of  the  air,  but  also  by  the  excess  oi  tension  below  it.  it 
was  sustained  in  part  bv  the  same  hind  of  force  that  impels  a  package 
Tlirou-di  a  pncumal  ic  tube,  or  forces  the  cork  out  of  a  pop-gun.  It  the 
diameter  of  the  tube  had  been  1  inch  instead  of  2,  the  velocity  of  the 
air  necessary  to  sustain  I  lie  quartz  would  have  been  much  less  than 
mm-  feel.  the.  .section  of  the  tube  being  only  four  tmies  that  ot  the 
sphere.  That  all  the  difference  between  the  theoretical  results  and  the 
result  of  the  experiment,  a.s  performed  was  due  to  this  one  cause  cannot 
be.  asserted.  There  may  have  been  some  inaccuracy  m  measuring  the 
small  galena  ball,  and  we  have  seen  what  a  change  :m  action  a  d;Jer- 
ence  in  diameter  of  J,  inch  makes.  The  balls  may  have  been  rough 
or  not  Of  spherical  shape ;  indeed,  from  the  brittle,  crumbling  nature  ot 
galena  it  must  be  quite  impossible  to  make  a  small  smooth  sphere  out 

°  But  supposing  that  the  theoretical  results  may  all  be  verified  by  prop- 
erly conducted  'experiments,  the  point  which  Mr.  Krom  made  namely. 
Unit,  (hough  the  two  balls  could  not  be  separated  by  water,  they  couia 
be  separated  by  air,  remains  the  same,  and  it  makes  very  little  diter- 
eriee  whether  the  jmlena  goes  up  or  down,  if  it  only  leaves  the  suspended 
quartz  ball.  After  describing  the  experiment,  he  says:  ;i  Thus  demon- 
strating that,  instead  of  less  margin,  we  have  in  air  much  greater  margin 
for  separating  ores  than  in  water.  Before  making  these  experiments  1 
expected  to  find  a  margin  for  separating  ores  in  favor  of  air,  but  did  not 
anticipate  it  would  prove  so  great.  But  the  experiment  proved  that  £ 
globule  of  galena  and  4  of  quartz,  which  are  equal  tailing  in  still  or 
moYina  water,  can  be  separated  bv  air.  The  results  correspond  exactly 
with  the  results  obtained  in  practice,  viz,  that  with  less  sizing  better 
results  can  lie  obtained  with  air  than  can  possibly  be  reached  with  water. 
The  expression  "  greater  margin''  might  be  misleading.  Jt  is  often  ap- 
plied, in  speaking  of  difference  in  cost  and  selling  price,  to  profits,  where 
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a  large  margin  is  desirable;  it  is  a  pleasing  term,  but  the  only  meaning 
i  can  have  in  the  case  under  consideration  is,  that  the  ratio  Hi  woe  M 
the  -zes  of  quartz  and  galena  which  air  will  separate  and  voter  win  no; 
13  greater  than  the  ratio  between  the  two  sizes  that  water  will  separate 
and  air  will  not.  Thus  is  true,  ami  if  all  the  pieces  of  ore  in  a  ciu-he'l  1  o„p 
were  of  two  sizes  only,  and  the  quartz  pieces  were  lour  time,  as  lai-e  ^ 
the  galena,  air  would  be  a  better  medium  than  wafer.  Jbit  thi,  S  t  o7  the 
casern  practice,  and  if  it  were,  a  screen  would  be  the  sim,  ,iest  s,.para!or 
It  thep.ooesef  quartz  were  L1..^  eighths  and  the  galena  i  inel,  in  duiiu- 
«er,_airwon,d  not  separate  them,  but  water  wouhl ;  heure  water  tinned, 
ctlermg  1,-ss  "margin/Ms  in  this  ease  a  better  separator  than  air  Tlmt 
ineomm  :s  the  |,est  Tor  the  separation  of  two  substances  for  y.hieh  the 
ratio  of  the  diametersofeqoal-tallin<rspberesisSTeatest,orJ:i  other  «  oid< 
that,  medium  is  best  which  will  separate  most  readily  spheres  of  the  two 
substances  nearest  in  size.  Hence,  a  fluid  whose  specific  gravity  Pes 
between  those  of  the  substances  is  the  best,  aud  of  two  fluids.' hottr 
b^bter  than  !ne  substances,  that  is  better  which  is  denser.  As  r.-ards 
Sizing,  tne  lighter  fluid  requires  a  more  careful  sizing,  the  immin -i  ef 
sizes  required  for  the  different  fluids  being  inversely  proportional  to  the 
ratios  ot  equal-falling  diameters.  With  any  fluid  the  excellence  rf  sep- 
aration increases  with  the  number  of  sizes,  and  the  Germans  have  found 
by  experience  that  it  is  advantageous  to  make  ten  sizes  between  18""" 
and  lmm.  The  excellence  of  their  work  in  concentration  is  remarkable. 
nearly  all  the  loss  being  in  the  loss  of  the  minute  particles  of  ore  which 
are  carried  away  with  the  slimes  of  the  gangue.  Their  system  seems 
pertect  in  other  respects,  and  now  the  problem  is,  to  devise  some  way 
ot  saving  those  fine  particles,  which  remain  for  a  long  time  in  suspen- 
sion even  m  water  at  rest.  In  dry  concentration  the  loss  in  this  form  is 
avoided;  the  ore-dust  is  removed  with  the  ganguc-cbist,  and  both  are 
saved— "saved  for  subsequent  treatment"  is  the  lust  operation  i!  goes 
through  generally.  Now,  it  is  proposed,  however,  by  the  manager  of 
one  system  of  dnj  concentration,  to  treat  this  dust  In 'the  tret:  wu^  rhits 
employing  water  only  in  that  part  of  the  operation  where  it  is  most 
■waslelnl.  If  there  is  any  place  in  which  air  can  be  economically  used 
it  is  m  the  treatment  of  the  finest  sizes,  from  imm  to  ^tt"n,  or  as'line  as 
can  be  well  sized.  From  the  great  velocity  of  air  necessary  to  raise  or 
hold  m  suspension  a  quartz  ball  of  from  12ram  to  It;11""  diameter  it 
would  seem  quite  impossible  l.o  treat  such  sizes  economically  bv  means 
of  air.  L 

To  give  an  opportunity  of  testing  the  theoretical  results  as  described 
by  means  of  the  preceding  formulas,  the  following  table  has  been  calcu- 
lated. Since  perlect  spheres  of  quartz  and  galena,  are  diiaeull  to  make 
four  other  substances  have  been  taken— ivory,  glass,  zinc,  and  lead,  from 
which,  by  turning  or  molding,  very  perfect  and  smooth  spheres  may  be 
made.  The  first:  vertical  column  contains  the  name  of  the  substances 
the  second  their  specific  gravities,  the  third  their  diameters  in  milli- 
meters, the  fourth  their  weight  in  grams,  introduced  as  a  cheek.  It  the 
bubs  do  not  weigh  as  hero  given,  either  they  have  not  been  made  of  the 
right  size  or  tne  specific  gravity  is  different  from  that  assumed  here  As 
the  specific  gravity  a"  these  substances  is  quite  uniform  and  well  estab- 
lished, any  great  variation  in  weight  would  probably  he  due  t  .  ftror  in 
size  or  shape,  Tbe  fifth  and  sixth  columns  contain  the  suspension 
veiociiues  lor  water  and  air  respectively,  in  meters;  bv  suspension 
velocity  being  understood  the  velocity  of  a  vertically. ascending  stream 
of  tie  fluid  necessary  to  keep  the  given  sphere  in  suspension  The 
seveutb,  eighth,  and  ninth  columns  contain  the  times,  in  seconds,  of  mil- 


)yGoogIe 


ACTIOS   OP   SMALL   SPHERES   OP   SOLIDS   IS   FLUIDS. 


441 

ine  from  resf  in  water  at  rest  through  3,  5,  and  10  meters,  respectively. 

These  Taints  were  calculated  from  111).     Sit.ee  i  is  negative  tor  all  case. 

wo  u,  iv  as  .vol  i,-iir.l  .lira  uwai-J  direction  positive  and  Trite  toe  formula 

0.69315 

(13)  (  =  «  A+— j— 


1 

is, 

~i:''it';.: 

;-ii 

^'C 

?.'.SiS- 

— 

0.B13 

"■ 

14.  10 
5.43 

-• 

Jfl_ 

Ivory 

■:  •  '■ 
i.  f-i 

! 

0.0475 

10.53 

1C.9B 
91.79 

S3. 48 

4".  :•■-! 
li  63 

i  m 

J 

fliOrHS 

II.  ■><]!> 

0.3803 

0i4l5 

I.  UW 

Id!  SI 

ao.si 

9.99 

ales 

a  »7 

16.62 

(i!l:i 
4.89 

33.20 

lififi 

9.83 

i.  -■ 

IN 

ii.  a: 

s 

a 

ii  r.i.i:i 
0.7104 

3. 013 

0.427 
ll471 

17.03 
43.58 

5' 17 
3.E0 

8.15 

11.  lit 
8.58 

3.51 

23.51 
17.03 

8.91 

1 

IM-li 

0.720 

i!aoa 

■j  ■.■!■; 

35. 7£ 
41.61 
Si.  37 

5.  -i-2 
4.  25 
2.32 
1.81 

178 
S.  92 

isisi 

7.40 

1!  ■  ■'■ 

1C 

5!  693 

iili 

25.00 
6L5C 

3.71 
1.60 

a.  38 

13.13 

For  all  the  oases  assumed  ill  the  preceding  table  formula  (13)  18 
more  than  sntlicieotly  accurate,  but  It  would  bad  to  w rung  results 
,i  applied  to  bial.es  falling  in  air.  In  the  exact  tonnn.a  (9)  the 
value  of  -2.AB  varies,  in  .the  case  of  air,  from  2...  tor  .very  .:  "" 
in  diameter  falling  10  meters  to  0.0153  for  lead  16- 1 ailing  8 1  meters ; 
hence,  -1  cannot  be  neglected  in  comparison  with  r  -•'».  But  tor  water 
_'•»  11!  varies  in  the  same  limits  from  2006.5  to  12.4;  hence,  -1  may 
I ,.  iie«loolod.  ami  (0).  deduced  00  this  supposition,  may  be  employed. 
As  far  as  cxncrin.enial  vcriticalion  is  concerned,  the  toi-miila  I  -  »-V  is 
siifflciently  accurate  for  water,  Ihe  value  of  the  remaining  term  ot  (13) 
varying  in  the  assumed  cases  between  0.032  for  ivory  2--  and  0101 
ior'h -at  10"".  Kl.cn  O  is  not  equal  to  0,  we  may  employ  (10)  to  had 
the  falling  time,  provided  AC  - 1  may  be  neglected  in  comparison 
with  (AC  +  1)  e""s  that  is,  when  AC  -  1  is  nearly  equal  to  0,  or  C  = 
i  nearly:  that  is,  when  the  velocity  of  the  current  is  somewhere  near 
the  suspension  velocity.  AC-1  may  also  be  neglected,  though  not 
very  small,  if  (AC  + 1)  e"  is  large,  or  it  B  is  large  1  or,  as  I!  is  inverse  y 
prooonioned  to  the  square  root  of  <i,  when  the  sphere  is  very  small, 
itclitivoly  to  the  densily  cf  the  sphere,  11  is  a  maximum,  11.  the  case  ol 
water,  when  the  density  is  2.  If  the  density  01  the  sphere  is  less  than 
that  of  the  fluid,  A  and  B  are  imaginary.  The  fundamental  formulas 
(1)  and  (2)  were  deduced  on  tho  supposition  that  the  densuy  0,  toe 
sphere  was  greater  than  that  of  the  tlui.l,  and  they  would  assume  an 
,  nrirelv  ilillaie.it  form,  and  the  discussion  would  be  quite  ilitlcreut.  1111.0T 
tho  supposition  that  tho  density  of  the  sphere  is  less  than  that  ct  the 
fluid. 
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From  the  table  we  see  that  a  blast  of  air  which  will  keep  in  suspen- 
sion a  2°"*  lead  ball  will  sustain  a  glass  ball  Snim  in  diameter,  or  an  ivory 
ball  12"™  in  diameter.  The  suspension  velocity  for  the  lead  being 
21.791-1,  and  for  the  other  two  21.051"  and  21.46"1,  the  ivory  and  glass 
would  rise,  theoretically,  witli  a  slight  velocity ;  but  as  perfect  accuracy 
cannot  be  attained  in  the  conditions,  the  results  of  well-conducted  ex- 
periments might  vary  somewhat  from  the  theoretical.  From  the  table  we 
also  And  that  an  ascending  current  of  water  which  will  support  a  2"""  bail 
of  lend  will  sustain  a  ll™"1  glass  hall,  (he  glass  rising  slowly,  perhaps. 
(Similar  experiments  ?nay  be  made  in  water  with  ivory  16":JI  ami  gkiss 
Smin,with  ivory  121™  and  zinc 2""", with  lead  -F'^aud  zineS""".  In  water 
at  rest,  ivory  Hi—  mid  glass  8Mii"  will  fall  3  meters  iu  about  5,1  seconds; 
glass  10:"m  and  zinc  4mm  will  fall  10  meters  in  nearly  the  same  time,  be- 
tween 12  and  13  seconds,  Ihc  glass  reaching  the  bottom  about  f  second 
sooner.  Similarly  a  large  number  of  experiments  may  be  made  up  from 
the  table  to  test  the  theoretical  results.  Experiments  with  very  small 
and  light  balls,  such  as  2""»  ivory  or  glass,  would  probably  not  coincido 
very  closely  with  theory,  on  account:  of  unavoidable  inaccuracy  of  meas- 
urement or  the  adhesion  of  air-bubbles. 

The  following  may  also  serve  for  experimental  tests: 

XII.  In  an  ascending  current  of  air  which  will  keep  an  Smra  ivorv  ball 
in  suspension,  how  long  will  it  take  a  4mm  zinc  ball  to  fall  3'" '.  From 
(10)  we  find  (  =  1.787. 

XIII.  In  a  stream  of  air  which  will  keep  a  12nmi  glass  ball  in  suspen- 
sion, how  long  will  it  take-  a  -ln;1"  lead  ball  to  fall  from  rest  3m  and  a™? 
From  (10)  we  find  for  3m  *  =  2.235,  and  for  5lu  t  =2.633.  From  these 
two  answers  we  see  how  nearly  the  lead  ball  has  attained  the  limit  of 
its  velocity.  The  limit  is  30.81.3  -  25.73.'.!,  or  5.03.  It  passes  over  the 
last  two  meters  in  2.033  -  2.235  seconds,  or  in  0.398  of  a  second,  which 
is  at  the  rate  of  5.003  meters  per  second.  Therefore,  we  may  assume 
the  velocity  constant,  and  say,  for  instance,  that  it  would  fall'  through 
10  meters  in  2.63  +  1  =  3.63  seconds. 

XIV.  In  a  stream  of  air  which  will  support  a  121™  ivorv  ball,  how 
long  will  it  take  a  12"""  glass  hall  to  fall  from  rest  through  3m,  5m,  and 
JtF  '!     From  the  same  formula  (10)  we  hud  (  =  2.0(11.  2.524,  and  3.674. 

XY.  How  long  will  it  take  a  10"-^  ivory  bail  to  fall  from  rest  iu  air  at 
rest  through  ,30%  40™,  ami  5(im  *  From  (S),  S.  =  2.671,  3.102,  3.023.  In 
a  vacuum  these  values  would  he  2.173.  2.350.  and  3.193. 

XVI.  How  long  will  it  take  a  41""1  ivory  ball  to  .fall  from  rest  in  air  at 
rest  through  30'",  4.0"-,  and  5(P  ?  From  <Sj,  t  =  3.280. 1.4081,  4.SS2.  In 
a  vacuum  these  values  would  be  2.173,  2.850,  and  3.193. 
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NOTES  OS  THE  BRUCKNER  CYLINDER. 

By  K.  H.  Cose,  Scderland,  Colorado. 

In  addition  to  the  report  of  the  workings  of  the  Nederland  Mill,  fur- 
nished hy  Mr.  Coue,  (see  page  308  of  thi3  volume,}  I  take  pleasure  in 
publishing  the  following  very  practical  hints  on  the  proper  handling  of 
this  apparatus  from  the  same  source.  Mr.  Cone's  success  in  the  tech- 
nical management  of  the  mill  referred  to  renders  his  suggestions  and 
opinions  important  to  other  metallurgists.  Since  its  preparation  this 
article  has  been  communicated  as  a  paper  to  the  American  Institute  of 
Mining  Engineers. 

It  is  somewhat  surprising  that  aiii"iig  the  many  mechanical  devices  that  were 
Ill-ought  into  tho  Statu  of  Colorado  the  Ijiiii.-ksusr  cylinders  nlnno  have  stood  tin: 
test,  fur  rou.sting  oris.  The  brick  walls  of  ilie  Aroy  ar.d  ytetclVlill.  furnaces  have  been 
ivmoii'-k-'L  into  rcverhers;ories  and  compound,  reverboratories,  their  binding  and  an- 
chor irons  have  been  .forfeit  into  hoes  rn.nl  shovels,  while  tilis  Crosby  and  Thompson 
cylinders  have  been  rent  by  the  ruthhss  ham]  nf  lln;  thundery  man  searching  for  a  tough. 
piece  of  boiler-plate.  Two  only  of  these  furnaces  remain  iir  operation  of  Hie  largo 
stock  that,  came,  inlo  Colorado  by  ear-loads  several  years  ago,  and  they  occupy  only  a 
subordinate  posil  ion  to  seme  revorbern  lories  on  t.he  _\oi  1  !i  It,  adder  Creek, 

Bat  to-day  there  are  in  Colorado,  in  active  operation,  ten  Bruckner  cylinders,  and 
two  or  throe  more  running  part  oi' ihc  time.  During  (be  pa-t  year  they  have  handled 
nearly  onc-ha'.f  of  the  number  of  tons  of  silver-ore  that  lias  been  mined. 

Four  of  the  cylinders  I  have  been  using  in  the  iVederland  Mill,  in  which  I  have 
rousted  nearly  four  thousand  ions  of  silver'-oro  during  the  past  yeai1,  with  results  more 
favorable  tha.n  have,  hitherto  been  attained. 

The  Nederland  Mill  is  similar  to  many  others  in  Colorado  and  Xevnda..  The  paint, 
consists  of  a  Haiku  crasher,  three  ball  cries  of  In  (:■  stamps  eaeli.  four  ISriiekncr  cylinders, 
and  fourteen  amalgamating-pans,  iviih  scitlers.  agitators,  A-c.  The  ore,  all, a'  heirc' 
diicd  on  i.ho  divine-kiln,  which  is  healed  by  tlie  wasto  gases  of  the  in ni aces  and  an 
auxiliary  lire,  is  weighed  and  feed  into  file  batteries,  which  are  diy-crushiiig.  (sizi;  of 
screens  40  meshes  to  linear  inch,)  and  thence  carried  by  conveyors  and  an  elevator  lo 
sheet-iron  hoppers  over  the  cylinders.  Tho  si™  of  tho  cylinders  is  twelve  feet,  long  by 
iive  fret  six  inches  in  diameter.  Mr.  J.  M.  Locke  has  given  an  excellent,  deseripl  ion  of 
them  in  a  paper  read  before  the  institute,  (vol.  ii,  Transactions,)  and  as  during  tie 
coming  year  some  very  material  changes  will  be  made  in  i  1 1  ■  ■ : n ■  eoustruciion  by  re- 
ducing tiie  weight,  thereby  reducing  I  ho  coat  of  freight,  and  in  the  driving-gear,  1  will 
Dot  go  over  the  same  ground. 

After  several  trials  I  found  that  3,700  pounds  was  the  limit  that,  could  be  handled 
for  a  charge  in  tbceylimli  rsnf  ores  from  Caribou  I  [iil,  aad  with  several  sinnil  lots  of  ci;-.- 
ioin-ore  I  reduced  it  to:";.:v:0  pounds.  From  these  i rials  1  very  soon  saw  that  to  handle 
Ihc  cylinders  not  only  lo  I  heir  ul  most  capacity,  but  to  do  thorough  work,  it  was  nec- 
essary to  charge  an  amount,  of  arc  that,  when  it  reached  ils  largest  volume,  in  smolt- 
it  would  barely  rnn  out  of  the  back  nozzle  of  tho  cylinder.    I  br  ' 

yed  by  small  charges  that  it  seemed  almost  impossible  to  finish. 

The  addition,  oi  <ilt  1  varied,  according  to  the  value,  and  quality  of  the  oi 


delayed  by  small  charges  that  it  seemed  almost  impossible  to  finish. 

"   altl  varied  according  to  the  value  and  quality  of  the  ore;  usually 

o  the  charge,  oocasionjilv-Jufi  pounds.     The  time  uf  roast  ing  tanged 


ail  the  way  from  .-  hoais  to  [■;  boors,  I  gave  my  men  si  net  orders  never  lo  draw  a 
charge  till  it  was  thoroughly  dont,  if  it  took  a  week;  fortunately  this  circumstance 
never  happened. 

When  I  first,  took  charge  of  the  mill,  the  diaphragms  to  Ihc  cylinders  were  entirely 
eaten  away.  For  some  reason  "iitt-'tc  suite"  would  not  form  on  lliesc  pipes  and  plates, 
nor  on  the  new  diaphragms  that  1  put  in  hi^t  September.  Tlie  stumps  of  ihc  pipe* 
that  remained  gave  me  a  great  deal  of  trouble  by  working  loose  in  their  sockets,  and 
allowing  the  half-roasted  ore  to  leak  mil,  so  that  I  finally  removed    every  vestige  of 
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Hi:1  diaphragms,  and  run  the  cylinders  for  over  sis  mouths  with  nothing  but  a  lining  of 
Common  red  brick.  Having  never  enjoyed  the  beard's  of  a  lie  v.  ?<-\  ofdhiphrnjtms,  I  \va; 
very  anxious  to  try  !hi:in  ;  so  in  last  ,Si:nten:her  I  |ml  In  a  complete  set  a.l  around,  and 
ivlmcd  i  ui-  ryumleis,  and  riiir-h:;;  tin:  next  til)  d;-,\s  saw  ilnm  rapidly  disappear,  and  I 

was  obliged  to  imuii  mil  itn-  din-lckiiinbeis  (-.vice  as  often,  and  take  ■"■*  >' ~  *■-"•-  -~ 

much  E=  ever  before,  and  shn:e  November    IS;.":.  I  have  been  runnin 
plan. 

Ike  c.ass  of  ore  that  I  hate   hern    treating   eoniulus  about  11    pe 
matter  on  the  average  for  the  year. 

Galena 5 percent.  ) 

Blende 4  percent.  J-  =  11  per  cent. 

Copper-pyrit«s  2percent,  ) 

I  have  occasionally  had  custom -oro  that  would  roach  up  to  30  or  40  percent,  of  min- 
eial  matter,  and  have  ben:  yerc  &K:i:o,.)id  in  roi^tLii"  it,  the  univ  ii.l:;'ia. i^ivj  Indn'thaL 
il  roeuhvil  a  little  longer  time. 

Part  Of  the  year  1  have  had  --Lour  shifts  on,  and  the  rest  of  the  lime  IvMrnur  shifts, 
ihe  advaata;t'>of  c  liinir  shifts  in  thai,  the  men  much  tin;  charges  closer,  and  in  casn 
one  is  sick,  or  it.  becomes  necessary  in  dischstrjre  one,  tin:  two  can  lie  pi.i.  n:i  1-J  hours, 
and  the  work  Will  go  alone;  surer  than  if  a  now  man  i'n.ni  some  other  pai  I.  of  tie  null 
was  put  on. 

I  have  adopted  the  following  plan  for  tnking  samples,  after  trying  different  methods. 
1  lio  roaster  opens  the  JLr.'i  iin...r  I  bat  approaches  him.  and,  as  it  passes  aromid  and  com- 
mences to  dump  the  ore  into  the  car  tin-,  second  tine,  ;i  s:im;do  hi  taken  with  alou". 
handled  slio vol,  allowed  to  cool,  and  then  wrapped  tip  in  paper  anil  this  number  of  the 
charge  marked  on  it.  A  regular  Jh,!.-  is  kept  of  ail  i-hncens,  ;*ivin<,'  dale,  ojmnidt,  tin:', 
charged,  win;  di.vchansoi!,  ouanutv  of  sa.lt  used,  workman's  nanie  that  charged  and 
discharged  i  Ins  ore,  with  rennnks  whether  Caribou  or  custom  ore  had  been  used.  As- 
says for  chloiiuations  are  made  of  each  iiMiijivu].:,.  and  the  average  recorded  on  the 
office  book. 

T  changed  !he.  diameter  of  the  nozzles  several  times.  The  il  ne  to  the  dry -kiln  leads 
off  from  the  dust-chambers  near  No,  4  cvlinder,  so  that  tin:  gases  fton,  No.  1  evlinder 
nave  the  greatest  distance  to  travel. 

■*•'"■  1  c.-,  Under,  fire-box  nozzle,  16  inehos ;  back  nozzle,  17  inches. 
Nil.  '.;  cyl.nder,  td'e-box  nozzle,  Id  inches;  hack  nozzle,  VI  incbi.s. 
No.  :i  is;,;iinh.-r,  iko-hov.  nozzle,  lii  inehes;  back  nozzle.  IS  inches. 
No.  4  cylinder,  lire-box  nozzle,  13  inches;  back  nozzle,  17  inches. 
..1  uave  arranged  the  year's  work  under  the  following  table,  so  that  the  work  of 

''■ "■  K"  "asily  compared.     I   uho  give  the  ma    ' 

■■■■'■■■'■:  ■  ■         —"  is  the  monthly  a 


Janna-y. 
February 
March... 

May  .... 
July  .... 


Maximum  of  chlorination. 
Minimum  of  chlorination. 

Averages 

Maximum  of  chlorination. 
Minimum  of  chlorination  . 

Averages 

Maximum  of  chloriua.iou. 
Minimum  of  cklormation  . 

Averages 

Maximum  of  cbdol  inal  ion. 
Minimum  of  chiur:na;io:i  . 

Maximum  of  cblorinaiion. 
Minimum  of  chlorination  . 
Averages , 

Maximum  of  ohloiination. 
Minimum  of  chlorination. 

Averages 

Averages 

Maximum  of  chlorination. 
Minimum  of  chlorination. 


92.5 

9.031 

-;.d 

5.  093 

•in 

3'JG.  8 

95.4 

11.231 
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[  Maximum  of  elilovinatimi.. 
.  7  Minimum  of  culoriuation.. 

(  Averages - 

I  Maximum  of  chloi-inarioii-. 
J  Minimnm  of  ehlorim.tion.. 
(  Averages 


H2..1 

«!.  :i 

.    01.5 


The  consumption  of  wood  is  about  a  cord  and  one-half  to  five  tors  of  ore;  this,  of 
course,  d.-n.-snti  on  bow  constancy  tin'  eylindeis  are  kept  running. 

Tiie  exi^e-.eslin'  i.rcLLiiDK  ore  has  heeii,  j.rr  ton— 

Labor... i<>  1*  .  Oil,  candles,  &C W  87 

oiuk:.iiv^ 0  «     Hepairfl 1  ™ 

ltd ::■:::::::::::::::  S3l    »«*» ....uu. 

11 V  ivi-li lie  asVpil  I  Imvt:  been  enabled  sometimes  to  ;j.-t  a  eama.t  ni    s-eain  to 

ra-;il,ioil:rrv]i-i(:evs.;l,!ill:;1vef.,i,udit.  ave,.y  -ood  way  to  n-ulate.  the :  fires. 

u  take  hold  of 
it,  and  there  seen*  (o  be.  a  Seiieval  desire  amoi^'  the  workmen  to  learn. 
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CHAPTER  XVIII. 


DRY  ORE-CONCENTRATION  AT  THE  MANHATTAN  SILVER- 
MILL,  NEVADA. 

By  A.  Trippel,  Mininij  Engineer,  Sea  York, 

The  following  figures,  showing  the  working  results  of  the  Manhattan 
Mill  at  Austin,  Nev.,  in  1875,  were  taken  from  the  books  of  the  Man- 
hattan Silver-Mining  Company,  by  kind  permission  of  its  agent,  Allen 
A.  Curtis,  esq.  The  peculiar  character  aud  great  richness  of  the  Reese 
River  district  ores  worked  in  this  mill  are  well  known  and  need  no  new 
description.  It  may  be  well  to  call  attention  to  the  fact  that  the  fuel 
used  for  the  Stetefeldt  famaee  in  this  mill  is  wood  and  charcoal  com- 
bined. Of  the  whole  wood  and  charcoal  consumed,  about  nine  cords  of 
wood  are  used  daily  for  the  motive- power,  and  a  small  quantity  of  char- 
eoal  for  the  melting-furnace  and  assay-room  ;  the  remainder  is  used  for 
the  roasting  of  ores.  It  should  also  be  mentioned  that  the  cord  of  wood 
costs  ?  1 1',  ami  eluueoal  ;;<)  cents  the  bushel,  while  labor  i.>  eenerallv  iwiO 
H  per  shift.  J  1 
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S  in  H«S  and It,  working  results  may,  therefore,  bo  the  more  in- 
line most  important  foatnro  in  Keese  Etyer district  was  the ,  intooduc. 
Hon  of  "KromV'  dry  separation  or  concentration  of  ore  at  the  Man  ml. 
La  Mills  Tbas  alreae?,  been  stated  to  tat  nA  report .that pMgou. 
tests  with  Lander  Hill  ores  in  Krom's  establishment  at  the  bkcba  . , 
near  Unio. .vine  had  given  satisfactory  resnlts,  and  it  was  ejected  that 
e^al  re  uta  would  £  obtained  at  Austin  rt!4.»«  The* 
results  n.r  winch  I  give  the  details  iu  the  appended  table.  »  re  a  total 
product  of  concentrations,  including  dust,  equaling  aboat  83percetrt 
of  the  assay-value  of  the  worked  ore.  The  ore  which  was  used  on  that 
lasta  wi  a*  mianre  from  the  three  principal  ^^™g*% 
the  Manhattan  Company,  having  a  mean  assay-value  of  J^Wtf 
Of  this  mixture  a  little  over  live  tons  were  treated.  The ^mineral .1 n tie 
ore  consisted  of  snlphurcts  of  iron,  copper,  lead  ™M°«;  J a"t™°°'a'! 
silver  and  ruby  silver;  linear  distributed  through  the  quartz,  jet  most 
of  the  nartiS  were  easily  ,'isihle.  and  could  be  well  distinguished  trom 

decided  to  constrnot  worts  with  a  capacity  to  treat  50  tons I  of  ore  per 
day,  and  during  the  winter  the-  machinery,  or  most  of  it, was  eonstrncted 
in  Sew  York,  fnd  erected  the  following  summer  in  the  bu  M>ng  for^t/ 
known  as  the  "Boston  Mill,"  and  expressly  pu .chase d for  that  pi nrpose 
by  the  Manhattan  Company.  The  mam  part  e,l  ilus  hi  nil  i  g  if ■ -mass 
ivo  structure  116  bv  44  feet,  with  a  hug.'  extension  em  the  east  Bide,  ami 
spacious  rooms  for  steam-engine  and  boilers.  The  motive-power  was  tur- 
STdTtwo  engines,  one,  of  80  horsepower  for  the ^crushing  and  an 
other  of 15  horsepower  for  the  concentrators  proper  The  first  was 
nartlv  rebuilt  bv  Booth  &  Co.,  of  San  I'rane.scn,  Irom  the  engine  on 
S^tatM-Sng,  and  'was  provided  with ^J**™^™ 
movements:  the  smaller  one  was  an  ordinary  ens  uc  I'm  .111.111,  . 
Ets  for  feeding  the  boilers  were  exceedingly  well  made,  and  every- 
11,  1  .  ,1  into  economize  foci,  which  at  Austin  is  very  expensive.  The 
machinery  for  cruS  and  concentrating  was  distributed  mainly  on 
Two  I  nnrs  of  the  main  building,  with  a  loft  and  screen-tower,  with  bins 
for  oTmd  tainngs?and  the  maia  portion  of  the  screening  and  sizing 
aTranraments  The  building  being  on  a  hillside,  it  was  arranged  that 
?ta  me  be  dumped  high  up  on  a  platform  ia  the  rear  of  the  same  and 
debvered  throng  ehu8tes  on  the  second  floor  next  to  the  ore-hreaker- 

-^SSJSSSA  ore  wen,  through  a  chute  to the  1 Srst  set ot 
steel  rolls  below,  and  subsequently  through  another  chute  into  an  eleva- 
tor rating  it  again  to  the  second  floor  to  a  rotary  screen,  which  sepa- 
See!  all  above  a  certain  size  from  all  that  was  finer,  delivering the ,  latter 
to  a  second  and  general  elevator,  while  the  coarser  part  went  to  the 
second  pair  of  steel  rolls  on  the  second  floor.  .  This  rotary  screer ,  had  at 
one  of  its  ends  a  very  coarse,  three-quarter  inch  sieve,  for  the  purpose 
of  throwing  out  any  larger  bodies,  among  which  were  genevaUj  Wsot 
steel  from  mining-tools.  The  ore  which  passed  the  second roll  * 
scended  to  another  rotary  screen  and  n  .ally  t the  tt"  '"" 
which  all  was  elevated  some  seventy  feet  to  the  *"*™S 
The  screens  in  the  tower  were  lour;  one  having  16  meshes,  the  nexwo, 
the  K  50,  and  the  fourth  100  meshes  to  the  linear  inch.    All  too 
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coarse  to  pass  the  first  went  back  down  to  the  third  crusher ;  the  halaoco 

was  screened  into  three,  sizes  on  its  way  down,  and  each  sine  was  received 
m  el  separate  ore-bin  on  the  third  floor  or  loft.  Connected  with  the 
crashing,  screening,  or  sizing  apparatus  were  branches  of  large  pipes, 
leading  to  an  exhauster,  which  carried  I  he  dust  into  a  large  dust  --chamber 
situated  imniedmtely  under  thereof.  The  concentrators'  proper  received 
their  eliaree  continuously  from  i lie  different  bins  ihrongh  wooden  tubes. 
The  eoncentraiiony  from  eight  machines  of  three  sizes  fell  inio  hoppers, 
and  from  these  into  three  concentrators  on  the  lower  floor,  where  ihev 
were  reconceutrateil,  while  the  tailings  fell  on  endless  belt  carriers,  and 
from  there  to  elevators  and  bins  arranged  to  receive  each  sort  of  tail- 
ings, from  day  or  night  work,  separate,.  From  these  bins  they  were 
earned  elf  outride.  The  sampling  of  the  tailings  and  the  different  sizes 
of  ore  and  the  dust  (which  comprised  all  ore  liner  than  passed  a  hundred- 
mesh  screen)  were  done  in  the  most  careful  manner,  so  that  (.ho  assavs 
represent  the  actual  results  of  every  day's  and  night's  work.  I  .should 
mention  that  the  dmt  had  to  be  taken  as  it  was,  as  any  further  con- 
centration  of  such  fine  stuff  was  entirely  impracticable. 

The  whole  machinery  was  unquestionably  of  fine  make,  and  on  the 
whole  well  arranged.  In  my  opinion,  the  high  tower  for  screening  it 
was  objectionable,  being,  if  not  inaccessible,  as  least  laborious  to  reach 
in  its  upper  parts,  and  especially  because  the  whole  screening- machinery 
was  out  of  sight,  and  not  fully  under  control  in  ease  of  accidents. 

Xeitber  were  the  arrangements  to  prevent  the  dust  as  complete  as 
could  be.  ]ji  the  successive  crushing  by  a  breaker  and  three  steel  rollesr, 
care  should  be  taken  that  right  from  the  beginning  no  stuff  should  pass 
the  next  crusher  which  is  fine  enough  for  the  second  ahead.  This  idea, 
well  carried  out,  not  only  prevents  much  dust,  when  the  chutes  and 
.screens  are  well  boxed,  but  the  forming  of  impalpable  powder,  or  at.  least 
very  tine  ore,  winch  cannot  be  concentrated  any  further.  The  regula- 
tion of  the  large  Sfurtevanl:  exhauster  is  not  an  easy  task  at  all  ;  either 
its  force  is  not  sullicient  to  suck  up  all  the  dust  when  the  place  becomes 
intolerably  dusty,  or  it  is  too  much  and  the  dust  is  carried  far  oil  l.liroiieli 
the  opening  at  the  farthest  end  of  the  chamber.  The  steel  rollers  of  Mr. 
Krom  are  exceedingly  well  constructed,  and  nninv  paits  are  of  cast 
steel  ;  the  diameler  of  the  rolls  was  21i  inches,  witlra  tire  2J  inches, 
made  of  cast  steel.  Tbey  are  undoubtedly  the  finest  crushers  ever  made! 
well  proportioned,  and  very  powerful.  I  think,  however,  that  their 
diameter  should  diminish  as  the  stuff  becomes  finer,  so  that,  for  instance, 
the  present  diameter  be  maintained  for  the,  first  pair,  about':!:.' ineties  fer 
the  second,  and  but  18  inches  for  the  third  pair.  I  am  fully  convinced 
that  such  a  diminution  in  size  would  be  most  beneficial  where  flic  ore 
has  to  be  crushed  fine.  The  face  of  the  rolls  was  15  inches,  and  the  tiro 
composed  of  two  pieces,  joined  in  the  center,  it  having  been  found  dihi- 
eult  to  make  cast-sieel  tires  of  the  right,  temper  as  much  as  15  inches 
wide.  There  was  a  marked  difference  in  the  behavior  of  the  different 
steel  tires;  some,  thought  to  be  too  soft  at  the  beginning,  stood  ilia 
best,  and  worked  off  the,  most  uniformly;  others,  which  seemed  to  with- 
stand I  he  hard  quartz  well  at  the-  start,  showed  themselves  to  be  brittle, 
and  the  edges  broke  oil  on  some  of  them.  It  is  not  a  too  hard  metal  which 
is  wanted  ;  a  medium  temper  and  great  toughness  seem  to  be  most  de- 
sirable. The  wear  and  tear  of  the  three  pairs  of  rollers,  after  the  crush- 
ing of  over  1,200  tons  of  quartz,  averaged  about  -^  of  an  inch  on  tha 
surface;  they  were  turned  down,  but  it  Weis  found  necessary  to  use 
titanium  steel  tools  to  do  this  successfully.  The  gear  being  so  arranged 
as  to  suit  a  continuous  decrease  of  diameter,  it  is  not  doubled  thai  llicsy 
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rolls  would  crush  over  8,000  tons  before  the  tire  should  be  renewed, 
andi  where  the  ganguc  is  not  too  hard,  much  more. 

The  arrangements  to  prevent  fractures  consisted  essentially  in  the  use 
of  powerful  steel  springs,  behind  which  were  breaking-cups,  which  not 
(infrequently  proved  their  usefulness,  and  likewise  (lie  danger  of  being 
in  too  uear  proximity  to  them.  The  third  pair  of  rolls,  for  fine  crush- 
ing, should,  iu  my  opinion,  have  no  elasticity,  but  be  screwed  tight,  or 
nearly  so.  provided  the  feeding  is  well  regulated,  and  care  be  taken  that 
no  larger  bodies  than  those  intended  couie  between  the  rolls.  Most  fre- 
quently stoppages  occur  by  over-feeding,  not  so  much  by  the  coarse 
stuff  a's  by  the  fine.  The  velocity  which  Mr.  Krom  gives  to  his  rolls  is 
rather  excessive,  and  would  puzzle  such  authorities  as  Eittinger.  While 
I  believe  in  a  high  velocity  for  small  rolls  and  fine  crushing,  I  hold  a 
more  moderate  speed  for'coarse  work  preferable.  A  speed  uniformly 
at  50  revolutions  seems  rather  too  high. 

The  speed  for  the  rotary  screens  was  variously  tried  and  deserves  all 
attention  ;  while  a  too  sluggish  movement  permits  too  great  accumula- 
tion of  ore,  and  in  consequence  an  imperfect  screening,  too  high  speed 
throws  the  stuff  violently  from  one  face  to  another  without  giving  it, 
time  to  pass  the  meshes.  It  was  found  that  about  sixteen  to  eighteen 
revolutions  was  the  most  satisfactory  rate. 

The  material  subjected  fo  Kiom's  dry  concentration  was  not  the  same 
as  that  used  on  tbe  preliminary  trial.  It  was  merely  waste  ore  from  a 
few  mines— ore  in  which  the  mineral  was  so  exceedingly  finely  dissemi- 
nated that  it  appeared  rather  as  a  light-grayish  streak,  developing  un- 
der the  microscope  an  aggregate  of  minute  particles  of  sulpburets. 
There  was  a  steady  value  in  that  part  of  the  ore,  au  assay-value  winch 
might  have  averaged  perlmps  $9  per  ton,  and  it  was  nearly  the  same 
whether  the  -whole  assay-value  of  the  ore  was  $15  or  $10,  the  increase  in 
tbe  value  of  tbe  ore  being  caused  by  more  coarse  (though  still  fine)  par- 
ticles of  mineral.  This  fine  part  of  mineral  was  as  much  as  lost;  al- 
though our  coarsest  size  was  already  finer  crashed  than  most  ore  for 
concentration  is  intended  to  be  crushed,  the  particles  showed  plainly 
under  the  magnifier  these  trravisli  colors  nndetaelicu  from  tbe  more  white 
quartz,  and  not  sufficiently  different,  in  speeiJie  gravity  to  permit  any 
successful  separation.  This  fact  will,  1  think,  sufficiently  explain  whi- 
ttle tailings  of  the  fairext  grade  were  not  much  different  from  those  of 
the  higher  grade  ore,  understanding  that  the  two  figures  given  above 
represent  the  two  extremes  in  this  case. 

Other  obstacles  in  the  way  of  success  were  the  absence  of  any  drying 
apparatus,  without  which,  a's  is  well  known,  neither  a  stamp-mill  nor  a 
crusher,  much  less  various  sets  of  fine  screens,  can  work  satisfactorily, 
dome  of  the  waste  ore,  was  delivered  not.  many  hours  after  it  was  hoisted 
from  the  mines,  and  in  some  instances  thoroughly  wet.  In  addition  to 
that,  no  care  was  takeu  to  separate  tbe  country -rock— in  this  case  more 
or  less  decomposed  granite — from  the  quart  zose  ore,  winch  not  only 
increased  the  dust  considerably,  but  caused  more  difficulties  in  the 
screening. 

From  these  facts  it  will  be  seen  that  this  test  of  dry  concentration 
was,  to  say  the  least,  au  uncommonly  severe  one,  and  would  have  been 
the  same  for  any  method  of  concentration. 

Mr.  Krom's  concentrators  proper  are  decidedly  well  constructed,  and 
admit  of  tbe  finest  variations  of  movemeut  in  point  of  speed  and 
strength,  according  to  the  different  character  of  tbe  ore:  still  there  are 
some  details  which,  in  my  opinion,  could  be  materially  improved.  The 
greatest  difficulty,  however,  seems  to  me  to  be  the  screening  and  the 
29  M 
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separation  of  all.  dust  or  dust-like  ore  before  it  passes  into  the  concen- 
trators and  there  causes  an  imperfect  working.  Even  if  that  dust  is  sep- 
arated, its  disposition,  in  the  absence  of  reduction- works  on  the  spot,  will 
be  embarrassing  and  cause  more  or  less  loss.  In  this  case,  the  dust, 
including  all  that  passed  a  screen  with  100  meshes  to  the  linear  inch, 
amounted  to  about  17  per  cent,  of  the  worked  ore,  and  its  average  assay- 
value  was  about  48  to  50  per  cent,  above-that  of  the  value  of  the  ore. 
It  should  be  said  that  samples  of  dust,  taken  at  a  distance  from 
the  surroundings  of  the  buildings,  assayed  the  same  as  those  taken 
from  the  nearest  spot  in  the  dust-chamber,  proving  how  eminently 
fine  the  mineral  particles  were.  All  that  class  of  product  was  sacked 
and  milled  without  any  other  preparation  than  roasting  in  the  Kteteieldt 
furnace. 

A  most  interesting  comparative  test  with  wet  concentration  was  made 
side  by  side  with  the  dry  process.  A  well-constructed  automatic-work- 
ing triple  jig  was  used  :  the  water,  being  scarce,  was  continually  pumped 
back  in  the  reservoir,  and,  as  the  ore  was  comparatively  free  from 
dust,  no  difficulty  was  experienced  in  doing  so.  The  general  result  was 
that  the  product  was  equal  to  that  made  in  three  of  Krom's  separators ; 
the  average  tailings  were  a  trifle  poorer,  but  the  concentrations  were  by 
far  lower  in  value  than  in  Kroni's  machines,  and  my  impression  is  that 
the  work  done  by  the  latter  is  \> referable  for  that  class  of  ore. 

The  average  assay-values  for  wet  and  dry  tailings,  under  precisely 
the  same  circumstances  and  the  same  ore,  were  as  follows  during  six 
days'  regular  work : 

iviM-ajre  wet  Average  drj  Avcr,!j:»  wtit 

15  71  9  18 

ean,     12  16       Meao,     10  22 

A  synopsis  of  the  general  results  of  three  months'  working  will  show- 
as  follows: 

In  61  working  days  were  crushed and  concentrated 1,210  tons. 

Average  crushed  in  10  hours 20  tons, 

Consumption  of  piue  wood  per  day 2J  cords. 

The  average  assay-value  of  the  ore 8-0.10 

Average,  assay-value  of  dust-like  ore $46.00 

Of  this  dust  was  produced  about  1"  percent. 

Of  real  concentrations ,        4.9  percent. 

Assay-value  of  concentrations  varied  between  $103  and 

SouO,  aud  averaged  approximately §250.00. 

A  comparison  between  concentrations  made  by  dry  and  by  wet  pro- 
cess will  show  the  following  values : 

Dry  concentrations.                                                        "Wst  concentrations. 
Coarac   .' tfl41   35      Course  '"■■■■  Is'-  l'«x 353  4 

Medium - 442  96 

Fine 251  33  ! 


;  Coarse  o:(:. 


The  value  of  the  combined  product,  consisting  of  the  concentrations 
proper  and  the  dust-like  ore,  which  was  delivered  as  product,  amounted 
to  about  50  per  cent,  of  the  assay-value  of  the  ore  received;  the  loss, 
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therefore,  was  considerably  larger  than  that  sustained  at  a  previous  trial 
made  with  a  better  class  of  ore.  1  have  already  called  attention  to  the 
tact  that  (here  was  no  proportionate  difference  in  the  value  ol  tailings, 
whether  the  ore  was  worth'*!,  or  840.  as  the  iblhoviug  figures  will  show, 
these  (Inures  being  computed  from  the  daily  working  during  01  days: 

Ore  averagiuR  from—  Tailings  wrre- 

sljti^l--  S5  '     "lit  9*  §29  ta 

20  to   22  00  12  95 

23  to    24  00  13  3= 

35  to   26  00  11  79 

26  to   23  00  12  36 

The  entire  cost  of  crushing  and  concentration  per  ton  of  ore,  includ- 
ing hauling  from  the  mines,  varied  between  8-1.50  and  $5.  It  should  be 
said  that  this  estimate  includes  the  first  mouth  of  working,  during  which 
many  delays  occurred  and  numberless  difficulties  had  to  be  overcome. 
The  financial  result  for  the  Manhattan  .Company,  although  not  entirely 
satisfactory  to  them.  was.  nevertheless,  very  fair,  inasmuch  as  even  that 
class  of  ore  which  could  not  have  been  worked  without,  considerable  loss 
in  the  usual  way  paid  its  own  way,  was  made  productive,  and  left  a 
small  profit.  I  uin  satisfied  that  the  concentration  of  better  ore,  or  what 
is  called  second  class  in  Austin,  would  prove  of  great  advantage,  while 
admitting  that  the  so-called  dump-ore,  which  was  exclusively  worked, 
will  never  give  the  results  expected  by  the  parties  erecting  the  works. 
nor  will  any  other  method  give  better  results.  An  important  tact,  which 
was  developed  on  this  trial  is  ihe  apparent  practicability  and  advantage 
in  substituting  a  svstematic  crushing  by  steel  rolls  for  stamp-batteries. 
If  only  the  crushing  had  been  the  object  in  this  case,  it  would  not  have 
cost  over  $2  per  ton  to  make  pulp  line  enough  to  pass  a  100-inesli  screen, 
With  everv  possible  effort  to  avoid  niakiug  such  hue  ore,  wo  neverthe- 
less produced  17  per  cent,  of  it,  much  to  our  dislike,  and  crushed,  say, 
20  tons  of  ore  in  10  hours,  with  but  two  cords  of  wood  at  the  highest 
calculaiiou,  the  rest  hein^  consumed  by  the  concentrators  and  screens. 
When  it  is  considered  that  the  ore  was  delivered  partly  in  large  lumps, 
being  mostlv  very  hard  quartz,  together  with  the  small  wear  and  tear 
compared  with  stamp-mills,  these  results  speak  favorably  for  the  adop- 
tion of  crushing  by  rolls, 

Another  interesting  feature  for  mill-men  ha-,  been  well  proven  by  tins 
trial ;  it  is  the  substitution  of  the  exhaust-fan  in  the  place  of  the  finer 
sort  of  screen.  Not  that  this  idea  is  new,  but  1  think  it  has  never  emn- 
mauded  the  attention  it  deserves  from  mill-men.  Screening  through  tine 
screens  is,  at  best,  a-  very  imperfect  and  troublesome  operation,  and  ex- 
pensive at  that,  while  I  "have  fully  satisfied  myself  that  a  proper  appli- 
cation of  the  exhaust-fan  would  produce  a  uniformly-sized  pulp  with  far 
less  dust  and  at  a  much  less  cost. 
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APPEK  DIX. 


JtlSCELLAXEOUS   STATISTICS. 
THE  BULLION  PRODUCT. 

Office  Wells,  Fargo  &  Co.. 

San  Francisco,  December  60,  la-b- 

,1,1.1..!  v'1-ii'.iTC.   ■■""■  ™  '  >>'~  "' .'"d  ;■„,,   ',.,,.,,,.  Jlelico,  Oregon,  Brlti.u 

ColnmWa,  M"'",^lh™fiSJ2iS3S!mSMalc(.,  Oregon,  "id  U"-.'1" 
inBtondecreasc.l.     11'   .lk.h.im  ISM"JI  .'l,.     ^  ars  a  ic"uar  product  being 

U'i.,  ,„,i,o',:,t  r.,U..  .'  H.....  i.,»l  ■-  •■-"'I-}-    '"      '       "    ., .   ",, .  .Ue  In  California  wa. 
a.eo.Jt.d  for  and  'T^SgiSSo? wlrSfor^nSU  hydraulic  mining. 

than  half  of  the  whole  product  ot  il,.  r^;,  .  „ta,cu>c„l)  and  Arizona 

"prnt'proitS  WSZ'»S  .gS«gS.r«  of  »30,0»,0(»  for  KG.  .,  which  * 

„drw3ldon.!l,,l»,i".,r.0,»0»M 

Respectfully  youre,  JQHK  j    VALENTINE, 

Clcici.'l  .,i,i,rl„l,,!ilt"l. 


SI—,  ./  •**  »o.«<  a/  P™»™  """"'""rlc'l's-o5""*  ""■  T""""' 


■  i  q/  i.i(: 




i 

1! 

B 

| 

States  <md  Territories. 

11 

"I 

=  ? 

%\ 

I 

JiV.vadi 

t^.-^.iilO 

S1,4S1201 
1ft,  665 

ion.  in  :s 

35.aKJ.lM 

•tss 

J.  i..\i'.4i' 

Wngtaington ".'".'.". 

""  "..'■'. :-.; 

uiV?!,.!) 

M.ni.  uui; 

4,  MB 

830,835 

Si,  MW 
7M.041 

41.  one 
■.30.  org 
1  -■::■.  ..i. ■ 

-  ;,r>i  iiua 
;■.:,;.!,  i.'i;i 

M                                            -  ■- 

tss 

3,610,  — --  i  ■ : 

l,-.n>.i>4 

l.i>i>...  i'~ 

3,403,871 

1.  "15.  933 
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The  criticisms  of  Mr.  Valentine  concerning  the  product  of  Sew 
Mexico  and  Arizona  arc  elsewhere  considered.     (See  chapter  X.) 

My  own  estimate  for  tbe  year  187.5  is  given  in  the  introductory  letter 
to  this  report.  It  is  repeated  in  the  following  table,  combined  with  the 
reports  of  the  previous  years  since  1868.  For  the  grounds  on  which 
(he  estimate  of  product  for  each  State  and  Territory  is  based  the  reader 
is  referred  to  the  respective  chapters  of  this  report. 


Stalriatorie3Ter'         1B6fl' 

laTo.          18TL     i     i£:a 

,74.        |         m 

Alizon.t fl.  I!W.  MS 

CalLlVjl-Jii.1 ■:■.'.  :>;■!!.  ill.  I 

Otiinrailo 1.  CUO.Oi.'ii 

Idabo 7.000. aii 

Montana i'.OOD.ioo 

Nevada 14.  iiiH'.  iiiij 

Sew  Sii^iro  ...          50(1,  OW 
Ori-oii       and       S,  <H)'.i.  i«, 
W  asbinsrton. 

■son.  on: 

85,000,000 
:i. '..-"..  uii 

•i.<xv.u.y. 
".  LOO,  000 
18,000,000 

j,  iiui-!wo 
uwojooo 

■     525,  000 

ssoo.ooo  i    soas.ooo 

20,000,000  1  10,049,005 
4,663,000  .  4,661,465 
S,  C0,>,  000  3,  695,  ?7U 
S,  050,  600       li,  063,  330 

S3, 500,000      25,348,801 

500,000  :      500.000 

3,56-0,000  j     3,000,000 

100,000  j      100,000 

3,360,000  |     3,445,384 
350,000  :       350,000 

,-5oo.  o<ir; 

l-,li-J:-.7iU 

-,.  wo.  ji; 

8,500,000 

5.  !•'■  017 

:;:,.  L».--i.  ..::■- 

'  jii0:  li.:, 0 

;',  ■:]*.£■■■■■) 

=4? 7.  OOO 

BO,  300, 531 

5.  \6'.r,iv 
U  880,001 
:f,Hii:v.w 
s::: -rii -j  ;:■( 
500,000 

17.  -,.v:,  ;.-,i 
5,303  BID 

f.7-ji,un:o 
:i. ;,-;:!.  .;ij.i 

'  :!4 '""! 

Othfl-'«uiVri:e3"!j""'600"b00 

'  "lciuioo 

J.  137.  0S.- 
500,000 

T(ttai !  «*«•*•"  !  &5,000,0O0  !60,663,000  j  63,  043,  S57 

71,042.523 

73,436,306)     74,317.506 

The  following  table  comprises   the  receipts  of  treasure  in  this  city, 
through  Wells,  Fargo  &  Co.'s  express,  during  1875: 


• 

Silver  Iral- 
lion. 

Gold  bars, 

■  Coin. 

„.,. 

In 

son  m 
I  _-!!  ,'xi 

i  j. 3  5J-' 
'j.f-.r  ■;:-. 

i  .!.■.'.  -0: 
'  6.  .7  2-1 

[115,004 

.'Oil! 

0.13,635 
597,503 

138,544 

■4.  4ij 

547,854 

(971,  741 

311,631 

,-:n.  ;-,:'■; 

i.:"i...i.J.i; 
i.::;i.i.;.: 

1     ■■■4.';i,-M 

-.:.  ii-',  iV,- 

1    ai.Li.OJ! 

i!  ■-■■iy!  V-a::- 

l-i,:».*u 

■J.  !>[■:  Y' 

'■4.  !>r\  -:ii 
;1.  Hi.  :D< 

3,305!h3B 

3.  7i)!>:  5  if! 
4.5K04S 

:i.  ii-1.  ii'.J 
3.S17:7S3 

;.'  .■!■     I', 
!■>  -.'rV.  .■  ,1 
l:    71'  -l.'l 
r'.IIr..  7il 
N  •■"••  ->'• 
H.  153  P'4 

'   ■  !.:i.0W 

1  ■  •  -i!  l-'ii 
l\  763,  131 

II  >■;....-■ 
:k        :i;i-i 

(;.  !i:H.i,   141 

i.  ['-,.  \~.\~ 
t),4M:IXi7 

i  1  .  i  ■  a  L  .  ■:  :  - 

:;i.ivj!.:>-o 
!-ii. !>■;-. 721 
i=.   '."I. -j-;o 
3."..  m:-.  :'.-■:, 
3iH,  40i,  153 
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F.'.O'.I   THE  SOnTHEKN   COAST. 


S   SOUTHEEX   COAST. 


T..i./»  ::"t 

1,  ri!.,.  I-'.*  . 

■j-i.-il-.  1r:s  .. 

r..^i-.  i-'i  . 


Currency  tuowiiunt. 


The  wni  taWe  exhibit,  the  interior  f^.' ™Svf  mY  and 
Fargo&  Oo.,)iroports,  (foreigr,,)ar,d exports  for  the  years  18iJ,  1*14,  ana 


T n t p 1 1 7 •  h .  (for-ei^nl... - 

Totals 

Currency  movement,  (increasel-. 


1873. 

m..      |      in 

|2S,  755, 679 

5,' 4 

1482 

.?«.  406,  S7S 
5.2%  675 

Uli.^iaii 

S:S:S 

■liSllilM 

■?.:>','.•  7W 
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Movement  of  coin  in  the  interior. 

The  following  has  been  the  circulation  of  coin,  through  "Wells,  Fargo 
&  Co.'s  express,  during  1875,  as  compared  with  the  .smiih:  pcviwl  m 
1874:  r 


1674. 

»» 

»■— 

..'^t"'i-,- 

Tu  interior 

l-'rr.m  im-o- 

•j«  1. 3)4 
1    'I-  -iVO 

1     ■    .       HI 

-  '"'  -1'}. 

C  .-li   133 

i  •■.-  ;ao 

1,  BIS,  MO 

S714,  sea 

714,  9-11 

5:5,043 
(«;].(>:« 

S  >:J4 
S!.-iliil4 

l.  (iiii.cn; 
l.oo.\4:^ 

i;  «*;,  we 

■2.  :!'.■:)!  -10 
■■■  '■!■!' 

*i,ij4.--.  c;~- 
l:".i:'!"-; 

J    IM'M.  'j.l., 

J.ii'j,  -.b.i, 
1,  LSJ.1.  :r,!.. 
1.171,  7-> 

1.  II  .','.■ 

Jnly 

Totals 

IB.  937,383 

10,300,*)9 

'J-:,  7'H  cik 

K.l^.ni,.! 

Mint  statistics. 


The  coinage  at  the  branch  mint  in  t 
that  in  1872,  1ST-",  and  J  874  as  follows 


i  city  for  1875  compares  with 


IPS. 

im 

1374. 

« 

■r»oo»n 

l!  IV7  7.VI 

i.tdj.  nuo 
j.  Iji.i.  uu:j 
(IliO.  (100 
-■  ;.!"'■  ',":i:; 
1, 364'  500 

i;]vji!ii.».i 
i;  -»:m5;  tiuij 

(woo,  ooo 

L  lil/iiu'i 
1, ::-;.  uri.i 
■■  ■'-  '■"■'.' 
:i,  ''-J 

"■'  ';:":"  ■ 
3,  too;  ilw.i 

u'fji  iiou 
3.  :>:,-.  oou 
l'v:-'|,,:: 
?:i\:'- '■■"'' 

■i'.W    :V... 

8,570,001) 

3,304,000 

%.   II.  0 

H.  :ir.;>  (mo 

■j!  4-J.  ilUU 

:i.  i;;-  duo 

•2.  7,11.  iil.il 
1.  17-.  CM 
-!■-  DOC 

February  , 

a.!ii-,i.M!0 
j  ii-.i:i..:i 

December 

s.  vjo.  i  i.i i 

16,330.600 

&3'UT5-400 

■J7.  fiii.  ■■in 

:(■;.  :»>!•.  m 

The  description  of  coinage  for  1872, 1873, 1874,  and  1S75  was  ; 
lows  : 


■™.    |    ™. 

1,74. 

1,75. 

Doublo-eaalos 

":  ni  iiii-.i 
303  000 

990,000 

■Jii,  Mil 
IS.  00(1 
36,  350 

155  ."o 

:i:>;  (ii.ij 
45,  son 

703,000 

1  115,      ( 

h]  coo 

i 31.  COO,  00(1 

45.  000 

S3.  000 

J .  QMS.  CD.  i 

ii.i!  "oil 

34,000 

■J,  550,  D00 

■JII,  000 

16,380,600 

tt,  075,  400 

37,339  000 
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Exports  of  treasure. 

Statement  of  the  amount  of  treasure  exported  from  San  Francisco, 
through  public  channels,  to  eastern  domestic  mid  fon-ign  ports  during 
the  year  1875,  exclusive  of  shipments  through  United  States  mail: 


In  January  — 
Jn  February.  ... 

In  March 

In  April 

In  May 

In  June  

In  July . 

In  August 

In  September  .. 

In  October 

In  November . . . 
In  December... 


.   5,U3S,r,4T  14 

.  5.69r.r.Bi>  15 
.    2.  4S.>.  050  22 

.  5, 70S,  (570  91! 
.  a,4Gl,*£  70 
.      704/727  83 


In  January 

In  February  .. 

In  March 

In  April 

In  May    

In  July"."-*.!. 
In  August 

Iu  Supteniuer  . 
In  October 


M:-.,:,;s:  rw 

1U.404  40 

l;-,,ou:i  w- 
11.  ■-;:,::  '■:■: 
12,973  95 
IS,  10!    42 

2U.417  S7 

lb, 79-  ?:s 
yi.i.  ■i!."j  ^ 

:i.->.:jr5  I'"-! 


In  February  .. 

In  August 

In  September  . 
In  December  .. 


In  January  . 
In  March  .  - . 
In  April  .... 
In  June 

In  August. .. 
In  October.. 


:i<AL    AMERICA. 


TO    1 


Sl.iUjl   1- 

il.Vi.,  '..i 

:>,.  !*•>  oi 


$40, 000  00 

'  j-.  vjij  w 

1.kG7u  I')' i 

15,:!! l  ■-:; 

llJI'iO    MM 
l'J.i'.iiii.i  nO 


In  January *tn'  noo  00 

In  Sctittmbftr r in  ram  on 

In  October inniin  00 

I  ti  November iu,  uuu 

TO   MEXICO. 

InJanuary $><™  » 

In  Match *'  '  UUU  w 

TO   GERMANY. 

In  December  ...a- 

TO  JAPAN. 
In  August 

I„F,b™rS "  .!"".'.' »"H2:SS 

S^.::::::-:::::-™~-::=~-™-::  £!&: 


;i,0!!U  00 
0, 591  04 
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JuMay : 8584.583  70 

ID  J»ue 679,365  83 

JQ  Jniy 433,512  os 

la  August tyj6  532  05 

In  Si'iircijiliiT fiiVlBli  40 

In  October 737'  o:iO  35 

In  November ."".'"""  -7d!o02  -4c 

lii  !)■  i-i:t!i!.)t;r 731)  g5j)  Qj) 


$7, (152, 953  38 
In  November ""."."""""".."".""  '.'.'.'.        40^  000  00 


In  September 450,000  00 

In  October  .. 


l;J."»:!'HJ..i  00 


In  October  . 
In  November 


1*55,  -200  00 

TO   MARQUESAS  ISLANDS. 

Ill  February 357  3G 

^I'J^V 42,311,047  80 

ratal,  1874 30,180,632  33 


Incrijii^H  tii; 


y°ar - 13, 730,  415  66 


OTHER  MIXERAL  STATISTICS  OF  THE  PACIFIC  COAST. 


The  entire  product  of  merchantable  bo  nix  produced  on  this  coast,  being 

wholly  from  the  States  of  California  and  Nevada,  amounted  last  year  to 
about  5,000,000  pounds.  Of  this  quantity.  I., ;100. 000  poumls.was  the  pro- 
duct of  the  Slate  Uange  dlslriet,  Saa  Uemadino  County.  California  ihe 
oahinee  coming  neariy  all  fro-n  the  Teei  and  t  he  Fish  Lake  marshes,  in  the 
State  ol  .Nevada.  Of  (he  Slate  Ihmge  production,  l,l»0o,(:0o  praiads  were 
manufactured  by  the  "Kiddle  Company,  while  of  the  quantity  made,  in 
Nevada,  U.Ud.OOO  pounds  came  ih.m  Teel's  and  1.07!>.00O  pounds  from 
the  Fish  Lake  marsh,  some  500, 000  pounds  haying  bem  turned  our.  at 
various  other  localities.  William  T.  Coleman  &  Co.,  as  agents,  of  the 
principal  Nevada  companies,  report,  shipments  dnriug  the  Vear  1*75  as 
follows:  To  Liverpool  and  London.  l',0, >;>,;■! 7, j  pounds  ;  to  Ilaeikur" 
:Uo.  7911  pounds;  l:u  Bremen,  10,000  pounds ;  to  China  and  Japan  7  000 
pounds:  to  A.usiralia,  1,500  pounds:  to  Mexico,  1.300  pounds-  to  "New 
\  (js-k.  ;SM,7dO  pounds;  to  Philadelphia,  124,158  pounds  ;  besides  1  508  - 
860  pounds  sent  east  by  rail,  making  a  total  of  5,l.:>!,05.s  pounds.  Add- 
ing to  this  627,685 pounds  shipped  by  other  parties,  mostly  t>\- the  Uiddell 
Company,  we  have  6,051,343  pounds  to  represent  the  entire  evptirijs  for 
the  year.  The  lliddell  Company,  which  made  600  tons  last  year,  will 
increase  their  product  to  3,000  tons  the  present  year,  the  Nevada  'com- 
panies promising  some,  but  not  as  large  a  percentage  of  increase,  both 
the  extent  and  the  richness  of  the  deposits  there,  as  well  as  in  ('alitor 
niii,  appearing  to  have  been  considerably  overrated  bv  those  who  first 
examined  and  reported  upon  them.  While  these  borate  fields  cover  a 
broad  area,  the  crude  material  is  much  less  abundant  and  of  lower  grade 
than  was  at  first  supposed,  admonishing  the  owners  of  these  valuable 
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salines  to  economy  in  disposing  of  their  contents.  The  mistaken  notions 
in  regard  to  the  available  quantities  of  these  borates  that  early  prevailed, 

filling  foreign  dealers  with  apprehensions  of  an  immediate  over-produc- 
tion, caused  the  rapid  decline  in  price  that  has  been  going  on  for  the 
past  three  years,  during  which  this  commodity  fell  from  28  cents  to  6-| 
cents  per  pound.  The  correction  of  this  erroneous  idea  has  already 
caused  a.  stiffening  of  prices,  which,  it  is  believed  hi  well-informed  quar- 
ters, must  soon  experience  a  material  advance.  Under  vigorous  work- 
ing, the  surface-deposits  of  our  borate  fields  begin  to  show  signs  of  early 
exhauslion,  while  those  of  South  America,  the  only  quarter  in  which  we 
have  reason  to  fear  competition,  cannot,  by  reason  of  their  poverty  in 
the  borate  of  soda  and  their  inaccessible  position,  be  made  available  as 
sources  of  large  supply  at  presen;  prices.  The  Kiddell  Company  having 
filled  a  considerable  contract  at  CI;}  cents  per  pound,  decline  to  renew  the 
same  or  take  orders  at  lii  cents,  thinking  better  terms  may  soon  be  ob- 
tained. This  company  is  iu  a  prosperous  condition  ;  and  having  la-tely 
enlarged  their  works,  as  well  as  introduced  some  improvements  in  the 
methods  of  manufactnriug,  anticipate  an  increased  production  at  some- 
what lessened  pro  rata  of  cost.  They  have,  furthermore,  the  benefit  of 
skill  and  intelligence  iu.thc  field  and  able  financial  management  at-  head- 
quarters. In  disposing  of  their  product  the  past  year  tins  company  has 
sold  some  to  Tiritish  buyers  here  and  sent  the  balance  to  eastern  markets. 
At  present  they  are  separated  from  the  railroad  terminus  by  a  space  of 
1 20  miles.  As  the  track  is  advanced,  this  distance  is  being  diminished, 
and  will  next  year  be  reduced  to  80  miles.  This  borax  as  it  enters  the 
market  contains  05  per  cent,  boracic  acid.  Some  small  portions  intended 
for  special  uses  or  certain  branches  of  the  trade  being  further  purified 
and  refined  at  the  establishments  here  and  iu  Oakland,  an  extra  price 
is  obtained  for  this  commodity,  though  for  most  uses  it-  is  no  better,  and 
for  some  not  so  good  as  the  ordinary  article  of  commerce.  A.s  the  dealer 
here  has  to  find  "his  principal  market  abroad,  he  is  forced  to  place  him- 
self in  accord  with  the,  foreign  agent.  subordina'ing  his  views  and  line 
of  policy  to  those  of  the  latter.  Just  now  certain  European  scientists 
arc  exercising  themselves  to  discover  some  uv.k  uses  to  which  this  sub- 
stance can  be  economically  applied,  and  it  is  not-  unlikely  that  their  en- 
deavors wiii  be  rewarded  with  success.  Until  it  shall  appear,  however, 
that  there  is  likely  to  occur  a  much  greater  production  than  now  seems 
probable,  these  efforts  can  hereby  be  considered  veil  directed.  At  the 
close  we  quote  concentrated,  in  sacks,  by  the  car  load,  C.=;®-7  cents.  The 
regular  agency  price  for  concentrated  by  the  car-lead  is  7£«8A  cents; 
refined  9J®95  eeuts. 
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CEMENT.    1'LAiiTER.   AND  LIME. 

Barraia. 

Imports  iu  1871 33,603 

Importeio  1372 51,740 

Imports  in  167a -' 61.8" 

Imports  in  1874 7'J,4:S5 

Imports  in  1675 9i5,9a4 

The  receipts  of  both  Rosendale  and  Portland  cement  during  1875  show 
a  large  increase  over  those  of  the  previous  year.  Prices  i:i  consequence 
have  ruled  low  and  uuremunerative  all  the  year;  stocks  large.  The 
manufacture  of  cement  upon  this  coast  now  is  a  perfect  success,  the 
Golden  Gate  Mill  making  a  iivst-class  article,  iit  for  every  purpose,  out  of 
gypsum,  and  is  selling  at  i'S'a-^'.i.^o  per  barrel,  and  eau  be  supplied  in 
any  quantity.  The  ship  Orillaunue  lias  arrived  from  Loudon  with  '2,2~M 
barrels  Portland  eemeut.  This  article  is  largely  used  for  milking  1'Year 
(patent)  stone,  and  is  preferred  to  all  other  for  hue  work.  It  may  be 
quoted  ex  ship  at  54^*4.50  per  barrel,  while  Hoffman'-  LJosemlale  is  held 
at  $3fe*:j.25,  and  Lawrcueeville  do.  at  $i\50',7.$2.75.  Lime  is  produced 
here  iu  endless  quantity  from  Santa  Cruz  marble,  and  is  of  very  superior 
quality,  commanding  h-'a-^.'lb  per  barrel.  The  Douue  Castle  from 
London  has  2,000  barrels  Portland  cement. 

Our  monthly  receipts  of  California  lime  compare  as  follows : 
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la  making  this  exhibit,  it  should  be  stated  that  the  Central  Pacific 
Railroad  handled  much  of  their  own  coal,  bringing  it  from  the  Lincoln 
Mine.  California,  and  Rocky  Mountain,  from  Wyoming  Territory.  They 
also  nst:  move  or 'ess  Mount  Diablo:  and  of  all  this  consumed  by  the  rail- 
road  we  take  no  account  in  our  statistics.  The  Pacific  Mail  Company 
have  a  contract  with  the  Wellington  (V.  T.)  coal-mine  for  a  large  monthly 
supply,  and  only  what  is  lauded  hero  enters  into  our  statistics.  The 
same 'company  arc  now  seeking'  to  make  a  like  contract  with  the  Seattle 

Mitif.  W.ubiUiito"  IVini'iT      TV  ' ' l"-.i«  '  ■■n.|  •>■.•.  b.ivv  In-eii  len-h 

interrupted  the  past  six  months  in  getting  their  coal  to  market,  by  rea- 
son of  loss  of  one  of  their  best  steam-colliers,  adverse  winds,  stormy 
weather,  and  bad  luck  generally.  The  great  falling  off  iir  the  Mount 
Diablo  product  is  remarkable,  and  at  this  writing  we  have  no  cause  to 
assign  for  it.  The  Seattle  mines,  Washington  Territory,  fLcmv  a  large 
increase  in  their  product,  as  do  also  the  Wellington  aud  Xauainio  mines 
of  Vancouver  Island.  These  three  last-named  bituminous  enter  very 
largeiv  into  local  use  for  household  purposes.  There  have  been  times 
during  the  year  when  Lehigh  ran  short  of  supply  by  reason  of  the  non- 
arrival  of  Ships,  causing  very  high  prices  to  rule,  and  necessitating  tins 
bringing  of  a  few  carloads  across  the  continent  by  rail;  but  all  that  is 
now  remedied  and  overcome  by  reason  of  fresh  arrivals  by  sea— the 
Centennial  having  some  500  tons,  anil  the  ship  Golden  Fleece  1,750  tons 
Lehigh.  These,  with  oilier  lesser  invoices  recently  at  hand,  have  caused 
prices  to  drop  from  *25  to  Sir,  per  ton  ;  in  fact,  we  doubt  whether  these 
ean;o  parcels  could  be  placed  better  than  $12.  So,  also,  in  regard  to 
Cumberland,  bv  reason  of  the  non-arrival  of  the  ship  Itasca,  25:1  days 
ont  from  Baltimore,  supplies  threatened  to  give  oat  ;  but  dealers  in  the 
trade  purchased  from  outsiders  1,000  tons  or  more,  and  now  that  the 
ship  has  sat'elv  arrived  in  port,  and  no  more  to  arrive  in  some  four 
mouths,  priccs'of  Cumberland  ill  casks  have  been  fixed  to  dealers  at 
$22,  and  in  bnlk  at  $18.  The  supply  of  Sydney  lias  been  very  constant 
all  the  year,  and  during  the  last  quarter  thereof  cargo  sales  of  steam 
were  made  as  low  as  $S.,"H:«*S.7:j.  At  this  writing,  Wallsend  may  be 
quoted  at.  80.1M^0.50,  ex  ship.  The  importation  of  Australian  steam- 
coals  during  the  year  has  not  been  profitable,  and  the  same  remarks 
are.  no  doubt,  applicable  to  both  Scotch  and  English  steam.  We  oi.iote: 
Belliugham  Bay  at  $8.50;  Coos  Bay,  $10;  California  Mount  Diablo 
■  steam,  $0.25^, 9S.L'f>  for  line  and  coarse,  respectively  ;  English  and  Scotch 
steam,  $!l«s  10;  Xanaimo.  ^.oCfe.-aO;  Sealilc,  *<l.5<:^*!0:  Anthracite, 
$12<®$15;  Lehigh.  Sin^lO.  Imports  during  the  week  embrace  the 
I'nllofliug:  Prince  Robert,  600  tons  Wellington;  Gem  of  the  Ocean, 
1,011  tons  Seattle;  Hannibal,  from  Newcastle,  N.  S.  W.,  1,002  tons; 
Marmion,  1,200  tons  from  Seattle. 

QUICKSILVER   PRODUCTION    AND   TRADE   OF   CALIFORNIA. 

The  exports  to  the  different  countries  for  1S75  and  the  three  previous 
years  were  as  follows : 
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And  our  exports  previously  Lave  beeu: 
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The  total  receipts  at  the  tide-water  from  all  the  ciunabar-mmes  of  the 

State  exceed  oU.oOOiiasks.  while  the  exports  b\ s.^are  .'.iii.uOO.  The  ship- 
ments east  overland  during  the  year  have  beeu  larger  than  usual,  while 
tiie  consumpiion  of  the  "bonanza"  and  other  mines  lias  been  consider- 
ably more  than  ever  before,  and  promises  to  be  even  greater  iu  the  near 
future.  Colorado  gets  iier  supply  \  la  Sew  York  cheaper  than  it  can  be 
procured  from  this  coast,  owing  to  lessened  transportation-charges.  Our 
accumulated  stock  is  very  small,  the  export  trade  and  home  eousump- 
lion  tlius  far  taking  it  off  as  fast  as  brought  to  market.  This  show-: 
colic" lively  that  a  low  price  greatly  favors  increased  consumption  ir 
Ctmia,  Mexico,  and  i:i  fact  the  world  over.  The  overland  exports  of 
1875  were  10,1:14  flasks;  of  187-1,  ->,$:,<)  flasks;  increase  in  LST5,  4,575 
flasks.  Our  monthly  receipts  of  this  article  compare  with  1^74  as  fol- 
lows : 
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SALT. 
Imports.  Expurto. 

1874.       18T5.   I                                                    Is.  4.       IS75. 
To„a  ...     3,811      3,092|T<mB 220        1" 

Ldk,"::".:::".::::. .::-..  wlsoo  a^;^ wi  1,59: 

Cases  9"0  60  I 

Prices  December  31,  1S75:    California,  ©12.50  per  ton;    Liverpool 
coarse,  $12  to  $15;  factory  filled,  SIT  to  $18.51)  per  ton. 
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The  ratios  of  yold  to  silver  from  1760  to  1833. 
[From  the  Report  of  the  Director  of  the  Mint.  J 
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Table  shotting  ike  yearly  averages  of  (he  price  of  silver  front  1834  to  181$, and  (he  correspond- 

iiJiy  rf-lutite  values  of  gold  to  silver,   Ijirepurtd  from    quotation*  fiir:ui.h,:d    by  fixity  # 
Abtll,  London.) 
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During  the  above  period  the  ratio  for  the  highest  monthly  avc™j<v, 
July,  1859,  was  1  to  15.11,  at  which  rate  a  silver  dollar  of  412J  grains 
was  equivalent  to  $t.05g  gold.  The  ratio  for  the  lowest  monthly  aver- 
ago,  July,  1876,  was  1  to  19.19,  at  which  the  dollar  was  worth  83J  cents. 

During  this  latter  month  there  were  sales  of  silver  in  London  at  46 J 
pence  per  ounce,  British  standard,  at  which  price  the  relative  value  was 
1  to  20.17,  and  the  gold  value  of  the  old  silver  dollar  79J  cents. 
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[Fromtb 

Report  of  tlie  Director  of  th 
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General  summary  of  the  returns  of  lie  mineral  produce  of  the  United  Kingdom  for  1875, 
[From  the  report  of  Robert  Hunt,  F.  R.  S„  keeper  of  mintDg-records.] 
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APPENDIX — STATISTICS. 

Metalt  obtained  front  the  ores  produced  in  ike  United  Kingdom  in  1875. 


Minerals. 

*-»" 

Values. 

onnCTB 

5T9 

-.  v,\  m 

4,333 
9.614 

B.  7J3 

487,  358 

£9,105 

Coi>li»r  anil  wive 

.1.  . 

l.-:li.;l7.i 
JtAVM 

II*.   ,1 

Otber  metal  e.  (« 
Total  vain 

i,  <fc.,  o/  the  United  Kingdon 


Metals,  rail 

Coal 

Minerals  not  reduced,  earthy, 


Hbove £18,  .170,7.16 

4(1,1(13,486 

2,847,456 
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[Note. — This  index  contains  the  names  of  such  individual  enterprises  as  are  alluded 
to  in  tho  foregoing  report.  In  most  eases,  the  eountios  in  wniuh  the  mines  or  works 
are  situated  are  also  given.  Reduction-works  belonging  to  mines  may  be  sought  under 
the  names  of  the  mines.] 
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Caledonia,  Storey  Comity,  Xoiada 160, 4t>j 

Caledonian,  Clear  Creek  Countv,  Colorado 3*1:3 

California  Boy,  Salt  Lake  County,  lltab S7H 

California  Central,  Salt  Lake  Ci ly,  LI t ah y74 

California,  Nevada  County,  Culii-n ma ftl,8t.i,HH 

California  North,  White  Pine  C itv,  Nevada 139 

California,  Storey  County,  Nevada  .'. Ilk",  1W,  1.J3,  1-Vi,  4<m 

Cnlii-lii^ri,  N'npK  Uoui.it y,  Culiibi  i  M 401 

Camnun-k,  Nye  County,  Nevada V.ti 

Campbell,  John,  Lander  County,  Nevada. 112 

Cani]jidonien,  Mariposa  County,  I'.h l«::i '.a 33 

Cauadian,  Lander  County,  Nevada 13H 

Caiion  Creek,  Plaeer  County,  California 61 

Canton,  Boulder  County,  Colorado 30-1 

Captain  Charley,  Rio  Grande  C .t.v.  Colorado SJSiS 

Captain  Wells,  Clear  Creek  Conor.,  (..dorado 2yj 

Carbonate,  Lewis  and  Clarke  C™;i.:v,  Molilalia 256 

Caribou,  Boulder  County,  Colorado lillfi.  liiiri 

Caribou,  Rio  Grande  County,  Colorado -. :fH 

Caribou.  Fait  Lake  County,  Ut: V74 

Oarii;..,  \>e  County,  Nevada 137 

Caroline,  Beaver  Head  County.  Montana 245 

Caroline,  White  .l.'ino  Cuuuiy,  Ni  *  ada 139,194 

Cascade,  Clear  Cretk  County,  Colorado... 2'X) 

Casev  A  Co.,  .Lauder  Count v,  Nevada H2 

Cash,  Boulder  County,  Colorado oW.,  3]  1,312 

Cashier,  Clear  Creek  County,  Colorado !KPJ 

Caskd,  Nye  County,  Nevada. .    . 1T1 

CaessLTuayo,  Lander  County,  Nevada I3li 

Ca»iidy  A  Co.,  Eureka  County,  Nevada ". 1411 

Coder  berg,  CI  Dorado  County,  California 50,4o4 

Cedar  Creek,  Minsonla  County,  Montana 5J(i3 

Cedar  (.'reck,  PlaCT  Comity,  Calilomia (\'i 

Cedar,  Placer  County,  California. fi4 

Centennial,  Lander  County,  Nevada 142 

Centennial,  Rio  Grande  Count;  .  Colorado 3:13 

Central  mid  Western,  Nevada  I  .i.iuty.  California 94 

Central  Comstock,  Storey  Coni.tv,  Nevada 460 

Cenillos,  New  Mexico 3411 

Cerro  Colorado,  i'ima  County,  Arizona. 343 

Challenge  Consolidated.  Store;  County,  Nevada 4GJ 

Champion,  Humboldt  County,  ^'-vada 1W 

Chaniiiiou,  Pinal  County,  Arizona 34fi 

Champion,  Sum  in  it  Coouty,  Va  '    :„■;>..    .    ..                 '-'•■'' 

Chance,  Lineo'ii  Counly,  Nevad.t i37 

Chapman,  Lincoln  i  out)  I  v.  Nev.ulu 137, 40fl 

Charcoal,  Boulder  County,  Colorado ■'•»':  313 

(.'b.'iriot  J]  ill.  Pan  Diejiu  County,  CdJIorni* 34,464 

Charily.  Idaho  County,  Idaho  '-I'M 

CIiiinu,  Lander  County,  Nevada 136 

Ohavanne,  Nevada  Comity,  California ?0 

Check,  .lames.  Lander  County,  \evnda 14;! 

Clieeno,  Calaveras  County,  Cabtomia 42 

Cherokee.  Kutte  County.  Calib.rr.ia 100 

Chei-rv  Creek,  White  l'itu:  Uoro  I.-.  N'-vnda,  463 

Cbkii^o.  Rio  Granda  County,  Co.orado 333 
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Chicago.  Tooele  County,  Utah .2i.o '-■?:, -r'i 

Cljii'i'.  Boise  County,  Idaho tflti 

Cbiei  of  tlii!  Hill,  Lincoln  Cooniy.  NVvails 137. 4KB 

( 'bicfi.ii hi.  1  ■'■[■(■!: unit  Coo::*y.  t  nlorado 32S 

Chili.  Amador  Onnt.y,  I  .ihloriiia 61 

Chinese,  Nevada  County,  l.'al  forma H4 

(.'liiiiu.  Grant  IJouni y,  N         '■'  .... 

Chipmunk,  Owyhee  Coi:i:t>.  Main 'iW 

Chloride,  Beaver  Head  Count  v.  Montana t.M.1 

Chloride  I'omi.Siiit  l.aAcC.inmv, Utah «?.* 

Choilar  Potosi,  Storey  County,  Nevada II,  Hid,  113, 14H,  167,  4H6 

chrisiinas-iriu,  l");irwin,  Inyo  County, California 86,46 

CLiii-iiiijati,  S  a  It  Lake  Cuiiiit'v,  I  rah. 270 

Citj  Book,  Bait  Luke.  C  luuty.Utoh 210 

Clark,  t;:l[j:u  Couiily,  C<i.ur;idn 294 

Clary,  Calaveras  Count v,  C.iUlornia 44 

Clay,  Amador  County,  California :>t 

("liny loo,  Gilpin  County,  Colorado "90 

Clear  Creek  County,  Colorado 363, 3i7 

Cleooaira,  Leaver  Head  Co  mlv,  Montana 243 

Cli.ti,  .i'.otle  County,  CaMnmia   109 

Cliff,  Deer  Lodge  County,  Montana, 219. and 

Clifford .  Lauder  County.  .Nevada l:(ti 

Clive,  li-aver  Head  Coi.My,  Montana 943 

Clo\erdale,  Sonoma  Co  n.'v.  California 20,21 

Civile.  Amador  County,  California 5U 

Coal  villi;,  L'ubo,  Wyoming 836 

Coffee  Cii-ok,  Trinity  Conor  v.  California l.UJ 

Coin,  C, ear  Creek  Connie,  Colorado JJUU 

Coid  Sjirinj;,  Jf.!iilikii-C".iiiiv,  Colorado SJeO.rjv:,,:"- 

Cold  Sprir,.;,  Clear  Cre<  k  imnilv,  Colorado 3M7 

Coldsi  V am,  Clear  Creek  i nnuv, Colorado 2U9 

Cole,  Calaveras  Count;.  Cahininia 4-1 

Coli  ina  [>,! sail.  Lake  County.  I  .'in.1i 2»U 

Cole  Sniidor.s  Mill,  lleei  l.od'.'e  Count v,  Montana. 262 

Collins,  Jo'  n,  Lander  County,  Nevada 149 

Colonia.  California 67 

Colorado  Cm  in  I,  (Jleai  Creek  County,  Colorado 297. 30r! 

Columbia,  Houlder  Coui.lv,  Colorado 3(111,  3!tl 

Columbia,  Es  moral  da  County,  Nevada 134 

Col iiii! liia,  llio  Grande  Conmy,  Colorado 333 

Columbia,  .Si.on-y  County,  NVvada 41m 

Comanche.  Dour  Lodge  Comity.  Muiitana. SJ60 

Com  an  the  [iXienskm,  li.-.-r  L-«ljf«  Count  v,  Montana ..a."0,  261,26s 

Coniunelio,  \JtJii(.i  Couuti,  l.-illloroia .V.S 

Cuiiiiioclu:  No  •■>,  Deer  ].<>d<;>>  County,  Mouiaua 260 

Comet.,  Salt  Lako  Couuiv,  Utah 274 

Cornel.,  Amador  County.  CahlV a Ml 

Cornel.  Beaver  Head  County.  Montana 84S 

Co;net.  Clear  Creek  County,  Colorado 'i'J7 

Comet.  ,1.  li'irison  Count..  Montana 258 

Commercial,  Grant  Cocniy,  Ni'ti-  Mexico 33rf 

Commercial,  X,.-va.,la  County.  California dti 

Company,  Madison  Coui.ty.  .Montana 2n"2 

Compass  nod  Sipni.ro,  Cl'-.ir  Criok  County,  Colorado 3lrj 

CoiiM-ock,  Heaver  Head  Coautv,  Mont  ma S45 

Conistoe\,  Storey  Courtc,  Nevada 132,  146. 143.167,  lill,  1-6.  :SrV1.  411:, 

ConisPa^k.  .Summit  County.  Colorado 319 

Com'ord  li'fiej  voir,  Bud:  Comity,  California 9H 

I  .'on  dor,  l.iucoln  County  .  Nii.ula 4i>H 

Uooiy,  Amador  County,  c.ili-ornia 60 

Cony,  Summit  (Uuiiily,  ■                ■      3IM 

Confederate  Star,  Altn ran  County,  Idaho -.'Id 

Con  kill 'lite.  Storey  County,  \i-i*ada 4tB 

Confidence,  Tuolumne  C.nii,;y,  (.alif<,ru.a 40 

Coiil;ii'w.  lioulder  Coin: 'v.  C.iiorado SUS 

Cooiii'lly,  J::  ore  I.,  a  Conn        ■        i-irnia 133 

Con. -Inn  ■;.  White  i'ine  County,  Nevada 144 

Consolidated  Amador,  Aiuador  County,  California 45, 4H 
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Consolidated,  Boulder  County,  Priradn 3]3 

Ciiii^iijiliunl  liunnrl!.  Ki/ru  Cu.:*,r  i ,  California ;{; 

Consd'idiiftil  Gregory,  Gilpin  C"i.l>ty,  Colorado 2!*3. 'JIM 

Cuiis.iiiiliiicd  Hold  I-iil'.  Quartz.  SrcrVv  CiJ-111tv.Np1.j1l3 4fo 

Cnusondaiod  Virginia.  Storey  (..:;.,;  y.  Nivalin 140.  l-"i2, 1  :'■:(,  1"'4,  !.".'>.  l^i,  ii'O 

CenMiiid.'ii.ed  Washoe,  Jii.orey  CLu.mr  \ .  Nevada 4tifj 

Constitution,  Elko  Count}  ,  Nevada.. - 4(i7 

ConM  itui  ii.in,  Nr«  Comity,  \e\;.     ...                                        I.' 

Cook,  Lander  Counly,  finvadu. |:«J 

Cook,  Nye  County,  .Nevada [37 

Cooper,  Lander  Counly,  Nevada I3fi,  14-j 

Ooopei,  N\e  Conmy,  Nevada  - 137 

Copper  Lead, Idaho  Comity,  Tdiiic 221 

Copper  Point,  G1.111I  Coui:ly,  New  M>-x:m :t;W 

Cora  lilanta,  Saota  Clara,  County,  Calilornia 7,9, 16 

Cordora,  Deer  Lodge  County,  Montana S49,25U,261 

Corli'.-f,  E  in  oka  Comity,  California l;i:t 

Coming,  Boulder  County,  Colorado ;j|-j 

Cornucopia,  I'dko  Coiiuiy.  \rv;  ...  ...  ..:'.. 

Cosmopolitan,  Storey  Comity.  Nevadu     4r}Q 

Cot.1  Oil  Wood,  Ut.al] 3ti.l 

Cinillervilio.  Maripona  County,  1  'alifomia.      :t-j 

Com  I,  Clear  Crei-k  County,  Col  :iadn Mi 

Craler.  Plaecr  County.  California    fjfj 

Craw liinl  Gravel,  1:1  IJorado  County,  Ca.ifotnia f,f, 

Creole,  I.ineo'iii  County,  Nevad.i I«H,  l«i;l 

Crisuion.  J  null  County,  Utah jftjO 

Crhpio.  Who  Juan  County,  Colerado Haft 

Crocts  Nye  Coo  uly,  Nevada m 

Cromer,  I. yon  County,  Nevada 135 

Cronu-r,  sioroy  Comity,  Ne.vadt 455 

Creok.  John  J.,  1,'io  Grande  dimly.  Colorado :W0.  :td 

C]-Ofiisi-,i!«  Mill,  Rio  Grande  County.  Colorado .Wi 

Crosl.j,  .Nye  County,  Nevada 174 

Crown,  Mariposa  County,  California 3H 

Crown  Poini,  Beaver  Head  t!oi-:ity,  Mnntatia 243 

Crown  Point,  JJaisu  County.  ld:i)m  "Hi 

Crown  Point  Ex tension,  Siorey  C ry,  Nevada 40f] 

Crown  Point,  0*ylieo  Comity,  Idaho.... "y? 

Crown  Point,  Storey  County,  C.i.il'ornia 33,  l:0\  Ml!,  lit!,  K.6.  lol.Jio 

Crystal,  User  Lodj;e  Comity,  Muotaoa U4>j 

Cuffy,  Cim.-ka  Coum  y,  Cdifem-i \X\ 

Culleu,  Salt  Lake  County,  Utah 270 

Cupel.  Mf  have  County,  Ariznn.i. -£,-i 

Czar,  Heaver  Head  County,  Montana 240 


Dakota,  Beaver  Head  Cotioty,  Montana «:!* 

Dale,  Lander  County,  Nevada 14« 

Damascus,  California    .                                                           ....  : 

Daney,  Storey  County,  Nevada 1G1, 4li"i 

Daniel  O'Connell,  Salt  l„ike  County,  l.'iah 07 1 

Daniel  Sianton,  Lewi*  b:i<1  elm  ke  County,  Montana 2T.il 

Danville,  Park  Count  v.  I  olnr.iihi y£i 

Dardanelles,  S'toroy  C-mnty,  Nevada Ifif, 

Darlington,  Salt  Lake.-  County.  Ci.ili 27;i 

Dashaway,  Deer  Lodge  Coouly,  Mnnuna 250,251 

Dan  Be,  Mariposa  County,  Ca  Lforoia '   -ja 

Davenport,  Salt  Lake  Coutity,  Clah 871,27:t 

Davey,  Idaho  County,  Idaho 2*J1 

David  Pulton.  Kio  Gr..-id<i  C ily.  Colorado 33JJ 

Dayton,  J.  B.,  Nye  County,  Nevada - 143 

Dayton,  Lyon  County,  Nevada HiS 

Dayton.  Storey  Comr  . ,  \»vada 161,405 

Dead-Ki-oke,  Eureka  Conoty,  California l%\ 

Dead  Thing,  Deer  Loi.-.   Connty,  Moi.tuoa ^oU,  2"'i 

Dean,  Mohftve  County,  Arieona 35a 

Dean,  Nye  County,  Nevada 1D7 
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)yGoogIe 


482  INDEX  TO  MINES. 

Death  Valley,  Esmeralda  County,  Nevada ■ 1-W 

Doer  Creek,  if  aba  County,  California W 

Ddianee,  Inyo  County,  t  alitor n. a ■ 29.464 

Deiianoe,  Lauder  County  .  Niivada !•*'.  112 

Deimome.  leaver   Head  C -IV.  Montana '•■<■'■  '**" 

Dei  Norto,  liio  Grande  County,  Colorado if&J.jfin 

Del  Pasco,  Pinal  County.  An/.or.a 348 

Dimiocrat.  Pinal  County,  A'ii"i;a 3411 

Deliver,  Clear  ('reck  Couiiiv.  Colorado 302 

Desdemona,  Lincoln  Conutj .  Nevada 1*17 

JJiucret.  Sait  Lake  County. I"tah 270 

l),s  Moines,  liio  Grande  I  mint  v.  <.'nlut.nl.>.. *U 

Tie  Soto.  Humboldt  Count  v,  NWada- *. 101,427 

Ij.AM/v  Ditch,  Butte  Coooty.  California »7,99 

Dtwitt,  White.  Pure  Com: I),  \,vada    144 

Dir-xter,  (Irani  County,  Ki;»-  Mexico ■ :!:!*J 

Dexter,  Kio  Giam.io  Count  v.  Colored •'&) 

Dialer,  Salt  Lake  County,  I'lah 273,S!79 

Dt-tlcr,  Si  oil:  v  County,  X.vada *><•< 

Diadem,  Plumas  County,  California 114,110,  1  la 

Diamond,  Ciear  Creek  County,  Colorado. :>JJ1 

"Diamond  Creek,  California 67 

Diamond,  Eureka   Comry.  California '-SI 

Diana.  "Mono  CoiiTil.y.  C:,i>:>>riii.( ■*■) 

Dictator,  White  Pino  CVmiv.  Xevada ':iy 

Dinuni,  Suit  Lake  County,  I't.ih 27U 

Disappointment,  Owyhee  I  ..  inly,  Idaho. ~  2ifl 

liiV!>,  Cleat  Creek  I.'ihl,  :  ■    •■     -  -■-                                                   ■■■■                       ■■  -':     ■ 

Dixon,  Salt  Luke  County,  Ctah 'J7:.,27li 

Delia:  hide.  Lander  Couu:y,  Nwnda 136,  142 

Do'.l.s    Variien.  Park  Coi.-    ■.    i        ■■    ■=  

Don' J  nan.  Heaver  Head  County,  Montana _  240 

Dorwin.  Lyon  Comity,  Nevada IS>,  14^ 

Jl.innlnrty.  LaiuliT  County.  Nevada 1-hi 

Douglass,  Mariposa  County.  C.iiilotnia jW 

Diiv.  rj.*v.  Nye  Comity,  NVvada VJ7 

Dry  Cr'f/ok.'Amador  County.  California &1 

Drvtown,  Amador  County,  California 01 

Dubuque,  Beaver  Head  County.  M.iat.iua ■ 241 

I)  nco  trillions.  Eureka  County,  California 133 

Buna,  Candor  County,  Nevada 130 

J )nn(L.'Llu-ig,  Eureka  County.  Nevada IJj' 

Itundrrbcr™.  Mono  Count  v,  C.il  ioroia •  3H 

Dunkirk.  Clear  Creek  C t>  ,  C  dorado 21'? 

Duma  Yen,  Rudder  Count  v,  Colorado 311 

Durar^'..  Grant  County,  \i-w  MpxioO SIS 

Dutch  Piai   l-lue  Gravel.  P.ae.-r  C»u:i:y,  Ca'.ifoiuia 63 

Dutch  Flu!  Water  Com'               '   •■  •■'  C.u.uiy,  OI loruia 6j! 

Dntelimmi,  Humboldt  C .u:::ry.  Xevada W 

Dyas.  Calaveras  County.  Califor u. a - 44 


Eagle,  Hnmnoldt  County.  Nevada ISfi,  1K7 

Eagle,  Lander  County,  Nevada i;aj 

Earl  Hoc,  Clear  Creek  Cu:-.:y.  Colorado *W 

East  Griffith,  Clear  Creek  County.  (V'Tddi 2"7 

Ens i  Jtoe,  Clear  Creek  Com: ty,  Colorado *•>? 

EiiiT  Terrible,  Clear  Creek  (Vainly,  Colorado 297 

Ebenezer,  Boise  County,  Idaho a'S 

Eberbardt  and  Aurora,  \\  hit-  Pine  County,  Xovada 132,  1J1>.  1 ;».'..  1','4,  1'J.i 

Eberhart,  Madison  Coun'v.  .Montana 200 

Eclipse,  Amador  County.  California l(l 

Eelipse.  Lander  County.  .S.vad.i l-w.  '4'- 

E.'lijKe,  i  Winters  &,  Plat. ■.,  Stiirt-y  County,  Nrvsuia 'lJ>o 

Eiseubeck,  Niviida  Cour.ty,  t.'aliforoia '{■* 

Ei  I  )or:ido,  Amador  Co-umy,  California o*> 

111  Dorado,  lime:. a  Coin.lv,  Ni-vada ■ '40 

El  Dorado  North,  Nye  County,  Nevada 17:t,4t« 
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El  Dorado  South,  Nye  Comity,  Nevada .172.  IT.!,  iff 

lileerrie.  Bsittn  (.Dm ny.  CiilU'oia,:!. 102 

Klk  Horn.  Beaver  1 1. Mil  Count.-..  Montana 244 

Elko.  Wliile  Vine  Couuiv,Nev.ola 114 

Ellen,  Moulder  County,  Colorado 30.) 

Ellen,  Eio  Grande  County,  Color.nin :i "t:i 

Kim  Orion,  Beaver  Head'  Conn' i-.  Montana 21-J 

Emerald,  Beaver  Head  County.  Montana 245 

I'luierald,  Idaho  County,  Idaho. . 221 

itinera  Id.  Salt.  I  ,ake  County,  Ul.J 273 

Emery.  Lander  Count  v.Nevudi 1-5II 

Emily,  Salt  Lake  County,  Uta.li   276 

Emma,  Deer  T.od^e  County,  Montana 250,251 

Eiuma,  ;;;iit.  La ke  Couniy,  Iltiib 271 

Emma,  Grant  County,  New  Miu,  i  o IfSrf 

Empire,  Gilpin  County,  Colorado 2'J(J 

Empire,  Clear  Creek  County,  Cojorudo. 29? 

Empire,  Mohave  County,  Ari;o:i 359 

Empire,  Nevada  County,  California 72.  HI,  97,  -9 

Empire,  On\\bt'.o  County,  Tdahu       467 

Empire.  Final  County,  Arizona      3111 

Empire,  Sierra  County,  California 1U3 

Empire.  Srore>  County.  Nevadu I:W,  143,  465 

Emporia,  Salt  Lake  County,  Utah r 279 

Engstrom,  Lauder  County,  Nevada l:tti 

Enriqueta,  Santa  Clara  Count}  .  Caii:<>::ua 7,  P, 13 

Eneelnian,  Madison  County,  Montana ■ 260 

I'.nsi^ri,  T.andi.v  County,  fvevad.i . 1311 

Enterprise,  Amador  County,  C  ilifucuia 51 

Enterprise.  Vima  Count  y,  Aiizooi K44 

Enterprise,  Salt  Lake  County,  I'isih 269,277 

EPluribuB,  Humboldt  County.  Nevada 188 

Equator,  Clear  Creek  County,  !■ dorado 297, -(03 

Equitable,  Salt  Lake  County,  Utah 873 

Erie,  Eureka  County,  Nevada     . I  HI 

Erie,  .Nevada  County.  Cniii'orne H5 

Esmeralda  County,  Nevada 132 

Esmond,  Rio  Grande  Count  v.  Colorado ftJH.  333 

Estell.  IJi!prL(«lj>-«  Count. y.Mosir.  ma 249,250 

Ksilier,  1, a  ruler  County,  Kevad.t. 142 

Eugenia,  Pinal  County,  Arizona 350 

Eureka,  A  in  atio  r  County,  Calif<  niia 46 

Eureka,  Butte  County,  California. llin 

Eureka  Consolidated,  Eureka  f  oanty,  Nevada I79,46ti 

Eureka,  Eureka  County,  California. 1X1 

Eureka  Lake  and  Yuba  Canal  Company,  N.vuda  Comity.  California 93 

Em'eki!  Mill,  I. von  Cosiut.v,  Xei.nia 13.1 

Eureka.  Nevada.  County,  Califo;  u la 72, 73, 74, 79,  «H,  87, 8S,  95. 464 

Eureka,  I'll  una-;  Count  v.  Calii'r-i  r;.i 11,  lOi 

Eureka,  Salt  Lake  County,  U tail 279 

Eureka  Water  Company,  El  Do:  ulo  I  ui;:i'j,  tailil'otui.t 56 

Europa,  Storey  County,  Nevada 162.  405 

Evans,  O.  M.,  Humboldt  Count x,  Nevada. 135 

Evarts,  Salt  Lake  County,  Ltal 270 

Evening  Shade,  Lewis  and  Clarke  '  '"i.r.ly,  Molilalia 257 

Evening  Star,  Lurekn,  County,  Nevada - 1X1 

Evi-nin;;~tiir,  I'ituil  County,  An/ona 31" 

Cverirreen.Salt  Lake,  County,  1  lah    ' 273 

Excelsior,  Beaver  Head  County,  Mmitana 23S 

ExeebiorMill,  Lyon  Couniy.  Nevada 135, 141 

Excelsior,  Nevada  County,  California 115,96 

Excelsior,  (Jock  Spring,  Wyon  ai;; 335 

.L'seheipmr,  Alpine  Couniy,  C;il  I'-'roia 22 

Exchequer,  Storey  County,  Nevada 159,  465 

Exchequer,  White  I'ine  County,  Nevada 139. 193 

Express  Mill,  Storey  County,  Neiada 13c1,  144 

F. 

Fairmont,  Humboldt  County,  Nevada IBS 

Fairmou nt,  Storey  County,  Nevada 465 
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Jonephino,  Nye  County,  Nevada 468 

Josephine,  Final  County,  An/.ona 346 
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Jordan  and  Calena,  Tooele  County,  Utah 2G9 

Judd  A  Crosby,  Georgetown,  Colorado i '->HU!'A> 

Julia  Cousoiidaird.  Storey  County,  Nevada 162,  4fio 

Julian,  j'ho:er  Conn  I  \  ,  California -.- ™ 

J  ain't  ion,  Clear  Creek  County.  Colorado 302 

Juniata  Consolidated,  Esmeralda  County,  Nevada 469 

.lumper,  Idaho  Conntv,  Idaho . *21 

.Lidice,  Storey  County,  Nevada 143,160,162,465 


Kansas,  Gilpin  County,  Colorado 293, 2P4 

Kato  Ha;  is,  Nr.vwia  County,  i    ililornia ^9 

Xi-nrsai^f',  Madison   County,  M.iiluna '*>>' 

Ke<  p  (JiHil.  Boise  County,  Ida  :•• 21* 

Kellogg,  White  Pine  Connl.v,  Nevada IH 

Kelly,  ,).  1',,  Lincoln  County,  N-vada 1'2 

Keinnton.  Salt  laikoCoauly,  IV ah 'f", 

Keneal'.v,  Lander  Countv,  Nev.ula 136 

Keiir.rd'e.  Amador  Comity,  California «4,'-«. 

Kent  County,  Gilpin  County,  d.orado 293,29" 

Kentucb,  Eureka  County,  Nevada '*' 

Kentuck,  Lincoln  County,  Nevada 137 

Ken  luck.  Storey  County,  .Nevada 1j9, 465 

Keokuk,  Beaver  Head  Count*  .  Montana 243 

Kevsume.  Amador  County,  Ca  .l..rma 45,47,1.0 

Kevstoiu-.  He.uvor  Head  Conn' v.  Muntana 245 

Keystone,  lion  !.l"v  County.  C-.nrailo 3IIS.3II 

Keystone  Consolidated,  Anna":..-  dimly,  California j2,!>3..i4 

KeVstone,  Idaho  County,  Idab> '-$> 

Keystime,  Madison  Count,"',  Montana «•'*■ 

Keystone  Mill,  l'.yen  County,  Nevada 'j*? 

Keystone.  Mohave  County,  A:  i  i.i.a *™ 

Keystone  Quarta,  California *™ 

Keystone.  Siena  County,  Cal  i'.:fiu» '"J 

Krysioue.  Tuolumne  County,  i  .Jil'ornia *'■ 

Kinder  l'l acre  Countv,  California. 61 

King  of  the  West,  Salt  Lake < '  ".iitv,  ftali 273 

Kinoe;,.  Salt.  Luke  County,  Ulan ^SS 

Kijp,  Cii[iiu  Con  my.  Colorado 291 

Kitty  Clvrte,  Deer  Lod^e  Con  nv.  Mn-itaiiii. 249 

K,  K.  Consolidated,  faireka  (  ■•■  mty,  Nevada . . . .  1111.  l?l,  46H 

Klamath,  Siskiyou  County,  California 1*8 

Knoi  I  Treasure.  Idaho  Count'.,  Idaho '-~l 

Kosnutu,  Storey  County,  Nev.nl.i ■ lfil,4d._> 

Knickerbocker,  Storey  County.  Nevada 161,463 

Krom,  HumboMt  Conuty,  Nevada l'Jt 

L. 

Lady  Bedford,  Amador  County.  California jjj 

LadV  Bryan.  Storey  County,  \    vada ™ 

Lady  K'^iii,  Heaver  Head  Co  ;:■•■.,  Montana ■  ■  ■ ■  -*' 

Lady  Washington.  Stove v  C.     i .:  -. .  Nevada ]62.46o 

j.-alave!i.e,  Nvo  County,  Nevi.da 174 

Jjatissvne,  Humboldt  Count'  .  Nevada. 1™ 

La  Plata,  Deer  Lodge  Count;  .  Montana 2;>J 

Larauav,  Kurcku,  County.  .Me. ada I™ 

Larimer,  Nevada  County,  Caa^rai* 'jj 

Last  Chance,  Alt.uras  Count;     l.lalio ■ -}* 

Last  Chance,  Amador  Couuty,  California *'.' 

Last  Chance,  Boulder  Conor--,  ('.dorado :'13 

Last  Cha'iee,  Humboldt  Com  'y,  Nevada J™ 

Last  Chance.  Salt,  Lake  Com  :>,  Utah '■p'l 

Last  Hope,  Lander  County,  Nevada... Ms 

Late  Aeqoisit.ion,  Deer  Lodge  •.'■■■  mtj,  Mimlaoa ■ 2-i_3 

Laughliu,  Eureka.  County,  Si  vuiia l"jj 

Laura,  Eureka  County,  Nevada ■-•   133, 1W 
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Laurel,  Idaho  County,  Idaho ail 

Lawyer,  P.oisc  County,  Idatm aiH 

Lead,  JetVeiwm  County,  M-nitSii.-i a58 

Leaven  won  h.  Fir fi in ut  Coin. ty.  Cidoradi ;iaa 

Lcavir.t,  Gilpin  County,  i: ludn -£}l 

Lebanon,  Clear  Creel:  Con  nr  -.  Colorado 302 

Lee  A.  Co.,  l.nnder  County.  Nevada ijtj 

Lee  &  Lund,  Lander  Cou:.:y,  Nevada Ha 

I  ah;  Mountain,  Lewis  &.  CLrke  County.  Muniana £07 

Legal  Tender,  Jefferson  C..umy,  Montana 258 

T-fliisfi.  Lincoln  County,  \.  i  ada 143,461 

Loon,  Nye  Comit> ,  Nevada. 173 

Leonora,  Alturas  County.  Id  .ho. al2 

Leopard.  JJIko  County,  Ne  vn,l,i 134,  HI.  4I~ 

Ijimj.  :-i"tey  County,  Nevada 4ti5 

Leviathan,  Fremont  Count  v,  Colorado 322,  323 

Leviathan,  Storey  County.  Nevada 405 

Lexington,  Lewis  and  C  la         Montana 254 

J.ilioial,  Sail  Lake  County .  lull \$jt\ 

Liberty,  Heaver  Head  County,  Montana 245 

Li  da  Valley,  lisjncralda,  (.'mi my,  Nevada KM 

Lincoln,  Amador  County.  C.e  omnia 10, 50.  401 

Lincoln,  Park  County,  Colorado 3at 

Lincoln  City,  Siiuiinil.  Co.           i  olnrado 319 

Link-  Annie,  Kio  Grande-  (.:  nils .  ('»l<iraiiu 3211.  '.b?'*,  ,,J.',;t!l 

Lil.lloiioll,  Hnnibold!  Cu          .  Nevada 190 

Lillle  Doirit,  Boulder  (\           Colorado 305,311 

Liil.lo  Cbief,  Hinsdale  County, Colorado 320 

Little  Jennie,  Deer  Lodge  I'm.i.iy  .  M.i.itana a49 

Li  I  lie  J'.-..-ic,  Rio  Grande  < '  m.:i'i.  Colorado 3X1 

Liu  Ic  Ciant,  Boulder  Coni.'y,  ('■■lurtulo 3 13 

Li  trie  Giimt,  San  Juan  C'«iut\ .  Colorado 324,320 

Little  Giant,  Mohave  Con  my.  Arizona 35a 

Little  Nellie, Lewis  and  Clarke  Ci.nuty,  Montana '25(1 

Little  Nellie,  Kin  Grande  ( v.l'ulnrjdo 33!( 

Little  Peru,  .Sail  Lake  C.              I  rah '278 

Til /I'll,  Ksniemlda  Count        ■      ..da 134 

Live  Pine,  Salt.  Lake  Counlv.i: tali 277 

Live  Yankee,  Salt  Lake  County,  Tub 274,277 

London,  Park  County,  Colorado 321 

Lone  Star,  Lander  County.  Nevada 136, 142 

Lone  S;iii-,  Mohave  County ,  Arizona 302 

Lookoni.  --an  Juan  County,  (,'idorado 325 

Lopez,  Nye  County,  Nevada }Xj 

Lorraine, Owyhee  County,  Idaho a27 

Lost  Camp,  California 67 

Lost,  Pima  County,  Arizona 34  1 

Li  in  tie,  I  .in  coin  Connty, .'        i  ..: 468 

Louia,  Gilpin  County,  Colorado a94 

Love,  (.!.  J.,  N'ye  County,  Nevada 14)1 

Lovcianil,  Boulder  Count;. ,  Colorado :tf)5 

Loveridge  Ditch, Trinity  lonely  .  California 129 

Lower  Comstock,  Storey  I  oonty,  Nevada 400 

Loyal,  Amador  County,  Call  loitna 51 

Lucky  Jim,  Darwin,  Inyo  I'm:  Vy  ,  (  ;d  lon.u j.V  ji, 

Lucy  Pbilipps,  Altnras  C  ■i:'i-.v,  Idaho 211 

Ludolph  &  Co.,  Lander  C'Hiity,  Novada 142 

Ludwifr,  Nye  County,  Nevada 138 

Linn  T')ii.vis,ij]iirl:-'l'iLil  Cu.     .   ■itwjjrai 233 

Luna,  Humboldt  County,  Nevada 135 

Lund  A  Cii.,Lauiior  Coun'y.  Nevada 130 

Luzerne,  Beaver  Head  County.  Montana 240 

Lynch,  Lauder  County, Ncvaua 130 

Lyon,  Lyon  County,  Nevada. 136, 141 

Lyons,  Eureka  County,  Nevada 133 

M. 

MacMavelli,  Calaveras  County,  California , 44 

Mack,  Mono  County,  California 33 
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Macon  City,  Eureka  County,  Nevada 133'y?? 

Madwoman,  Madison  Ctmncv,  *■'■  ■  ■  ■  ■  ■  '  ' 

Maggie,  Owyhee  Comity,  Idaho *™ 

.Mi^-ii.'t.  Clear  Creea  Connty,  I  olorado fS'SS 

Magnet,  Lincoln  Couutv.  ?,ov ...la v'-iii 

Ma;;noliu.  Llonlil'T  County,  Ci-l-radu •iUj',.1' 

Magnolia,  Lander  Connty,  Nevada '•* 

Mahogany,  Eureka  Comity,  Nevada V™*™  .»„•   !m 

Mahogany,  White  . Pino  Coun'y,  Nevada ■ '•* 

Miitiouevi  Amador  County,  Ca  morula •*' 

Major,  Bio  Grande  Connty,  Colorado ;*•" 

Mallory,  Madison  Connty,  Montana *™ 

Malone&  Caruthors,  Nye  Co  :      >.  SVvada .....  ■•••  'J" 

Malta.Lake  Comity,  Colorad UB,316,J17 

Mammoth,  15 utte  Connty,  California ,™ 

Mammoth,  Clear  Creek  Counlv.  Colorado  *™ 

Mammoth  Copperopolis,  Juan  <  <mnty,  flab ■  ••  **! 

Mammoth,  Gilpin  Comity,  Colorado *S}£ 

Mammoth,  Jefferaon  County.  Montana *«| 

Mammoth,  Lewis  and  Clarke  <\>ui:ty.  Montana. ** 

Mammoth,  Placer  County,  California •*• 

M..n,mntk    W>iitn  Pinu  Count  i  .  \ev;ida ■"'' 


Mammoth,  Wliii.^  Pirn.-  Conu   ..  \evada 

Manati,  Humboldt  Connty.  Ni  vada ™ 

Manganese,  Salt  Lake  County,  Utah. -^J 

Manlialt.au,  l.ako  County.  Ca-  :    i'-i ■;;     ■     ■     ,," ',- 

Hunlmuau.  l.in^rCouoty,  N.-vada <> l.ifi,  UJ,  171.  1.  J,  1 1>>.    -■!_ 

Manhattan,  White  Pine  County,  Nevada i„- 

Manitowoc.  Humboldt  Conn  I  v.  Nevada [f1 

Mansfield,  California —  «™ 

Mnn/anir.a.,  Nevada  County,  <  a.ilornia ^i      !,.?. 

Marcus,  Pinal  County,  Amo...,. *™ 

Mai-aiolia,  Kio  t.JiMinlih  Con:  :y.  Colored —  ^    jA 

Maria.  Calavoraa  Conoty,  California ** 

Maria,  Eureka  County,  Neva-'.u  -  }*J 

Marietta,  Humboldt  Comity.  Vvada l™ 

Mrni|iOH:t,  Mari|iu!.;i  Comity,  California * 

Maii[io*ii,  WLite  Pino  Count*.  Nevada •»» 

Mark  Antony,  Heaver  Head ti,M»!itana -_*■[ 

Mack,  Salt  Lake  County,  Utah *™ 

Maitello,  Amador  County,  Ca    I  -rii= .  '[ 

Marshall,  Clear  Crook  Count;..  Colorado.. ;'"■' 

Martina*,  Idaho  County,  Ida!'"   ™ 

Martin  &  Walling,  Mariposi.  i  ■■  ii'y.  California ■*= 

Martin,  Esmeralda  County,  NV\ad»  .. ■ ■•? 

Mary  Pram: is,  Lake  County,  t  ..li.rado ■>'■' 

Mary  ilaynca,  Lincoln  County,  Nevada '•". 

Maryland,  Storey  County,  N>  ...da ™ 

Man  JiurnSiv,  hake -County.  Cd.irad tain 

Masqat- husutta  Hill,  Nevada'  o  inty,  California -Vt!> 

Miitcliloss,  Fremont  County,  c.orado ■>** 

Maxwell,  Amador  County,  California JjJJ 

Maxwell  Creek.  Mariposa  d.  1 1 1 r .\ ,  California •  •** 

Mas  well,  Giant,  Now  Mexico. '!_,N 

Mayflower,  Amador  County.  California ■•■•  "' 

MuWlower,  Salt  Lako  Count  v.  I!ub '^-'-  ~il('-  '• ; 

Ma/e-ppa.  White  Pine  Couutv,  V-vada '*! 

McAfee,  Landor  County,  Nc  a. ia ™' 

McAlpine,  Mariposa  County.  '  '.'.ifornia *J 

Mi.'Clure  Chilian,  Madison  t_..i .:  iy.  Montana ™J 

HeConnaok,  Nye  County,  N«  -....la ■ ■«;■ 

MeCiiriuieV,  Rio  Grande  Co- i'.iy.  Colorado *» 

HcOnckin,  Mohave  County.  W  /ans, ■£} 

McCoy,  Clear  Creek  Counh .  (  oforado ''J" 

McDonald,  Butte  Connty,  <    '  Gjroia '^ 

McDonald,  Lewis  and  Clark*.  Cum  v.  Montana **< 

Mcliou-al.  llniiihoUk  County.  Wva.ia ■;*,* J :*«•--  -.  -Z 

McDougal,  Novada  County,  California 7J,74,7,-.,7b,7., .« 

M.:(;titi;;iiu,  Amador  Count;..  California ol 


..Google 


492  INDEX   TO   MINES. 
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MH>i\T<ir,  Grant.  Connt.v.  New  Mrxiiro 338 

MeHenry,  Salt  LakeCoumv.  Ctali 269,274 

McK;iLiirv  A  Stewart,  Atro.foi  Cmuily,  California ..  50 

Mi- 1. ;■;!!!,  Mariposa  County,  I  .liiloruia 38 

JMi-'I'Mirr'-jiii,  Nvi:  County,  N«-va.|a. . 138 

Meadow  Valltsy,  Lincoln  H  icily,  Nevada 137,  1  ■«,  IX..  i:«,4ft3 

2\ I ' - c  1 L ; H 1 . ,  Alrianor    County,  t  a.ltol  [lift 50 

llclviu:!,  limilik-.t  Count...  ('■■luHtdtl 306,311 

Henttnahawk,  Beaver  Head  County,  Molilalia 244 

Mendota,  Clear  Creek  Comitv,  Colorado '299 

Mi-rritl.  Lewis  firul  Clarke  ( '.umu,  Montana 256 

Merxu-li.  Esmeralda  Count .,  Nevada 134 

.Metallic  Accident,  Mohave  I  ■■■.;■•  v,  Arizona 352 

Mexiean,  Storey  County,  N.-.:.da 116,466 

Mhimi,  1'lacer  County,  C.iii!-v-> na 64 

Mieawher,  Low  in  ami  CI; -.  '.|->nlaii» 356 

Middle  Yuba  Canal,  Nevad.;  County,  (/ill forma 93 

Midas,  Esmeralda  Count;  .  NVvada i:i4, 140 

Midaa,  Madison  County,  Montana 260 

Midas,  Storey  County,  Nevada 4b6 

Mike,  Lake.  County,  Colorado 315 

Miller,  >alt.  Lake  County.  Utah ;7i),273 

Millionaire,  Humboldt  Coaoty,  Nevada 186 

Mnum,  Nevada  County,  (    .      ...,:  a 89,00,91,93 

Milwaukee,  Boulder  County,  Colorado 306 

Mina  Kioa,  Calaveras  Count  v.  California 42 

Mineatta,  Inyo  Couuty,  California 32 

Mineral  Hill,  Nevada i:u,  l;s4,  111,  414,415 

Miners'  Delight,  Salt  Lake  Chiidiv.  Cull 277 

Miners'  Ditcb,  Nevada  Count  v,  C;i"',iioraia 93 

Miners'  Ditcli,  l'lacer  County \  California 60 

Minnesota,  Salt  Lake  Co  mi  v.  Ctali 275 

Minnesota,  Star  district,  I 'tali 281 

Miudesota,  Owyhee  Com  *v,  Idaho 224 

Minnie  Gaffney,  Beaver  liea.i  Comity,  Montana 241 

Mint,  Storey  County,  Nevada. 466 

Missionary,  Rio  Grande  Count  \.  Colorado 333 

Mitdie.il.  Nye  County,  Nevada! 138 

Mobile,  Nevada  County,  California 79 

Mooting  Bird,  Mohave  County,  An/on* 352 

Mohan  I,.  Beaver  Head  Count  i,  Montana 245 

Mohawk,  Deer  T.odjre  Co;           Mnnlaua '....  250 

Mobawk,  Lander  County.  Nevada 136 

Moltiston,  Nye  County,  Nevada 143 

if.  .like,  Rio  Grande  Conn' v.  I  .dorado 333 

Monarch,  Alturas  County,  ldidio ill. 'J!  1,315 

Munarcli,  Salt  Lake  Com' u.  Cub 278 

Monitor  Belmont,  Myo  Coi:':.|  v,  Nevada 173,469 

Monitor,  Nye  County,  No. ... la 138 

Monitor,  Plumas  County,  California 125 

Monnioulh,  Gilpin  Couu'ti .  Co'.orad 293 

Mono,  Owyhee  County,  Idaho 229 

Mono,  Salt  Lake  County,  Club '.'79,280 

Monte  Cristo,  Sierra  Com  '  y,  California. 105 

Monte  del  Key,  Lincoln  I  ■     ■';.,  Nevada 137 

Montezuma,  Esmeralda  Co.  v.v,  Ntivada 134 

Montezuma,  Humboldt  County,  Nevada 187 

Montgomery ,  Lincoln  Coital..  Ni  uw 137 

Montreal.  Salt   Lake  Coin  '       I \<?r 

Monumental,  Salt  Lake  Comity,  Utah 270 

Monumental,  Storey  County,  Nevada 466 

Moonbeam,  Deer  Lodge  County,  Montana 248 

Moore,  Amador  Country,  j    ,    Fornja 50 

Moose,  Park  County,  Colorado 321 

Morehouse,  Nevada  Conn     .  I  alifornia 80 

Moroy,  Nye  County,  Nevada 138 

Morning  (.'lory,  Kurd; a  I     .         ,  Nevada .'.  140 

Morning  Glory,  Juab  County,  Utah. 2B0 

Morning  Star,  Eureka  County,  Nevada 133 
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aV(!!'iiiii£  Star,  Siskiyou  County .  *"".! iMTiiia 128 

Morning  Star,  Siiircy  Countv,  X.  caila 466 

Morris  A.  Cable,  Lauder  Count;. .  Nevada. 136,142 

Morse,  Clear  ("rook  County,  Co  orailo 30^ 

Morton,  .1.  (!.,  Nye  County,  Nov., da 143 

Mws  Brut  beta,  ianuier  County.  Nevada 13*»>  '43 

Mollier  llendrieka,  Madison  Col  my.  Moi.rana 261 

Mountain  Buy,  Deer  Lod<»(?  Co..'  iy,  Montana 2fw 

Mountain  Boy,  1-J ini;k :t  Comity.  Se  vails 140 

Mfnint.il in  City.  Gilpin  County,  Colorado 290 

Mountain  Hon,  Boulder  Count  i.  C.ilor.nlo 3uj,  oil 

Mount  niii  Linn,  Salt  I -:ik.:  Com  ty.  L'lah 278 

Mnuiilniu  ijueen.  Deer  Lodfre- '  '       ^        ■    ■ '-.id 

Mountain  Queen,  l.'.io  Grande  (  mui.1v.  Colorado 333 

Mountain  Queen,  San  Juan  Co  i*ii\ .  ( 'uli-riulo 325 

Mouniaiu  Queen',  White  l-'iuts  C .ly.  N.-i-wla 139,144 

Mountain   Slu  i-i>.  Beaver  lb-ad  I  onn:  v.  Molilalia. 243 

Mountain  Too,  Sail.  Lal.o  Coir.'y.  Utah ■ 274 

Mountain  View.  J^nreka  Coim'>.  Nivalin 140 

Mount.  Diablo,  l-i>ini-i  a  Ida  Com  i>,  N.vada 134 

Mount    l.>i;Lij.ln.  Wliil.,:- Pino  Co.:-iiv.  Nevada 4G1 

Mount  Lincoln  Works,  Colora...j •;-;. 2-5,2^ 

Mouui,  .Moiiab,  Deer  l.odi;e  ("or.  it  v.  Muu::i!j;t ■ 2o3 

Mini  til.  Pli'iisui:;,  F.I  Dorado  Coevv.  CaliHiroia 57, 58 

Mount.  Pleasant,  Lauder  Counu.  Nevada 136 

Mount  Snva;:e,  Tooele  County.  I  Tab 2™ 

Mount  Yaie.'J.aLo  County,  Co!>r;ido 314 

Mullen,  iliiir;;,.  Lauder  Count'..  Nevada - 142 

Mum  or,  Walt    Lake  (bounty,  LTaa 280 

Muuro,  Nvo  County,  Nevada, 138 

Mutclne,  Xevada  County,  California. 85 


Naiad  Queen,  Grant  County,  Now  Mexico 33(i 

Nanaiiuo.  Vancouver  Island -  *pl 

Naomi,    Lake  County,  Colorado 314 

Narcagansett,  Gilpin  Ounty.  (  nli.rado. ■ 20-. 'J!M 

Narrow  Gauire,  Kin  Graude  Co-n  I y,  Colorado ■'•••  333 

Natinna.l,  l.iueolu  i.'onatv,  Nei.idu '37 

Native  Silver.  Boulder  County.  < '.dorado 3(17 

Navajo,  lteer  J.odne  Cnuntv,  Molilalia 249.  iV) 

Nebraska,  Wbite  I'ine County.  Novaila 193 

Nederland,  Boulder  County,  Obiradu 'J^l'.'.MiT,  433 

Nelson,  Nye  County,  Nevada  . . 13^ 

Neptune,  Deer  Lod;;e  Counts', '■"       '  ■■   ■  ..     .  •- 

Neptune,  Sail  LaU  County,  li.b 370,276 

Nequilta,  Piinii  County,  Arizn  •■:    343 

Net-tie,  Inyo  (.'ounty,  Califnrnin    31 

Kc.iv  Aliundeo.^amaClarii  Com .:>.  California 4.7,10',  11,  li.  Ml 

Newark  Company,  While  Piw  iN.iintv,  \,vail» 144 

Newark,  Lincoln  Cnunt.y,  Nevada l^,H-V«lJ 

New  Boston,  Clear  Creek   Conni  v,  Cuiorailu *>7 

New  Coao,  California 464 

New  Departure,  Beaver  Head  C.iiity.  Montana 240 

New  .la  a.  1'leer   Lodye  Couuta  .  Molilalia    BoS 

New  1  drill,  San  Luis  Obispo  C  ■'  ■  ty,  California 20,21 

New  Jersey  Arrastras.  Tooele  I  miutj  ,  l'lah 2tftl 

Ne'.vlan.  Meagher  Cmiuty,  Mi  a. 'ana '£& 

New  Tlaeia,  New    Mexico, 310 

Xuivhii!,  Aniador  Counts.  Cal  '",'rnia 45 

New  York,  Aiiura.s  County,  I   a'u. 20? 

New  York.  Stoiev  Cofiuty,  No--  .da 466 

Xow  York  Hi'!.  Nevada  Counn  .  Cabloi-nia 69,  7d,7x.',7o.,-7.  -i 

New  York  and  Colorado,  Gilp-i  County,  Colorado 29a. "J93 
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San  Francisco,  Deer  Lodj-i  (   >:i:  ■  v.  Slonuna -j.;')  250 

San  Francisco,  Santa  Clan  Cu-c.  California. ' 7  $ 

San  Ignacio,  Inyo  County.  C..L  forma 30 

San  Joaquin,  Salt  Lake  (  ..oi.rv.  Utah 27rf 

San  Jose!,  Grant  County,  N.v  Mexico ;t;)9 

San  Joso",  Piinji  County,  Arizona , "...!'..".'.!*!!  344 

Sail  J.  .;,.<,  "While.  Pine  Conor  v.  Nevada "!.!""  13!) 

San  9uan,  Colorado \ '.'.'.'.'. '.'.  363 

San  Lucas,  Inyo  County,  Cai-'orma  '...'.  '30 

San  Xavier,  Pima  County.  An  ruga 34:) 

Santa  LajSaria,  lioulder  County,  Colorado \\'w  307 

Simla  If ari:i:  l:>.yo  County.  C.ili'foruia 30.31 

Banta  Maria,  Pima  County.  .\n?nua 345 

Santa  Rita,  Grant  County,  New  Mttxirn „  33a 

Santiago,  Lyon  County,  K-.-va  a 13s 

Satnni,  Tooele  County,  Utah '  yt&  20» 

Savage,  Storey  County,  tievada '..'.'.  IiA,  14-,  l.',7  |i.:i  tiiii 

Savolan,  Myo  County,  Nev.ol..    ; I43 

Saion,  San  Juan  County,  Colorado \\\  325 

Schaidi'i.-r.  John.  Alturas  (V  inly,  [di-.lio 207 

Sohoof,  Lander  County,  .Nevada 13fi  143 
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Scorpion,  Storey  County,  Nevada 4?J 

Scott, Esmeralda  County,  Xeva-U ■ '-5* 

Scra>eh-awl,  Deer  Lodge  Court  v,  Montana 24V.  £W 

S-aluti.  Amador  County,  Calii'o:  ni.i ■-•■  ^ 

Seakm,  Clear  Creek  (.■(unity.  Colorado *V 

Seattle,  Washington  Territory ■ ;";] 

Security.  Park  County,  Color?-: «J 

St-.'rejrate.l  PuiLciier,  storey  Co'-  '-'v,  Nevada ,!J 

Bejrreaftted  Caledonia,  Storey  i      .■■«    S.-a   -t '  '■ 

^■',nv,r;i[,-.l  G,,ld  iM  il.-^h.oiL'v  O  iiiy.  \f-vada. *™ 

Segregated  Rock  Island,  Storey  County,  Nevada ^ 

Sonianthc,  Lander  Cmsnl  v,  Nevada '•jj' 

Senator,  I'r.Ttiour  County,  Colorado •«■ 

Senator,  Pinal  County,  Arizona -*i" 

Senator,  Storey  Cuunly,  Nevana   • «™| 

Som'ca,  Giant -County.  New  M.  Mi'ii j*-™ 

Senaenderfuir.  Gilpin  County,  f.uorado ■■■■  «* 

Serena.  Tiiuli  County,  Arizona ;»» 

Seven-Thirtv,  Boulder  Cfranty.  <  ut.r.ido JJ" 

Seven  Tliirtv,  Clear  Creek  Co.. \ty,  Colored! '5£ 

Seventy-Si j,  Grant  Comity.  N.-w  M.ixieo ;™*j 

Sexton.  riiin.1  Comity,  Arizona    ■ ,„a_,-  , 

Sharktown,  Deer  Lodge  County,  Montana *, 

SL.-n.i-.-..  Calaveras  Uoimt.y,  Ca,!  loroift --■  « 

Shciei.  Ilmnheldl.  County,  Nei  wia I'.D.-I...  M- 

Sheridan  Hill.  Salt  Lake.  Cour.'y.  I'tali •>•%* 

Sherman,  Boulder  County,  Colorado M" 

Sherman,  Placer  County,  California ''* 

Shoemaker  A   I..k  Idmil,  Lure...  I  n.mly,  Nevada '■" 

Shoudv,  Boulder  County,  Coh-rada }™ 

Shoulder,  Mohave  Count. v,  Ai,/..iia. *■* 

Shower,  .hiali  County,  Utah *« 

Sidi'.or.  Lauder  Cmltiiv,  Neva  ,:i      ™ 

Siona,  Altnraa  County.  Idaho     ■•  £'" 

Sierra  Unites,  Sierra  Comity.  ( V..n.t;.ia M,1"0,  lim 

Sierra Madre,  Salt  Lake  County.  Utah • <•}> 

Sioj-ra  Nevada.  Sn.rey  Cnmi!y.  N'cvada 14I..W 

Sikefl,  Nevada  County,  C:ilifoi :.. a ■ ™ 

Silver  Belt,  Pin. tJ  County.  Ar:/..'.a    *?* 

Silver  Bend.  Deer  LndircCou      ^  -  "    _'    '■■'  ■■■■  .-  "'-I 

Silver  Central  C,)n,o'ndal.ed.  >:■  :■■>  Comity,  Nevada ■ 4™< 

Silver  Clne.f,  Salt    Lake  Court;.,   l.'lalr £';> 

Silver  Oil. v  Avalanche,  Owyh-.-  County.  Idaho *~* 

Silver  City,  J.yori  County,  Nc. da. }V- 

Sdver  Cloud.  Ciear  Creek  Ci  mi.iv.  Colorado ^'.Ji 

Silver  Cloud,  .Storey  County,  \-vada ■■■  *™ 

Silver  Cord,  Owyhee  Cmiuty.  Idaho A.t...'-.  117 

Silver  Cord,  San  Juan  County.  Colorado ■ *» 

Silver  Dale,  Bouldor  Conuty,  Colorado ■*.■--•  >W> 

Silver  Dipper,  Salt;  Lake  Con-  i\.  Utah '  IrS 

Silver  Glance.  Lewis  and   Cli  rk.   loamy,  Montana ~» 

Silver  Hill,  Storey  County,  N--.  ada V,-   -MR 

Silver  King,  Pinal  County,  Arizona. •>*». -™j 

Silver  Lead.  Slarijui-sa  Countv.  California    •" 

Silver  Lining,  Ada  County,  loako *™ 

Silver  Moss.  Deer  l.oe.ge  Coa.i..  Mooiaim *W 

Silver  Ore.  Clear  Creek  Count-..  C.lurailri '    ao 

Silver  Peak,  Lincoln  Comity.  Nevada 4™ 

Silver  I'hile,  White  Pine  (.'oi.oi  v.  Nevada. ■■.  "J» 

Silver  Plume,  Clear  Creek  C.-.n.r..  Colorado    2U7.  .1.''.  ..oa 

Silver  Prince,  Pinal   County,   M./nna. J*8 

Silver  Quarts, Beaver  Head  Cooi.iy.  Montana **» 

Silver  Shower,  Madison  Conuty, Montana »™ 

Silver  Spring,  Clear  Creek  Cmcly,  Colorado •  -^ ™ 

Silver  Tide,  Altnras  C. unity,  Llnim j>l 

Silver  Wave.  White  Pine  Co  mty,  Nevada *j» 

Silver  West,  Eureka  County,  \i-imla 1-™ 

Silver  West  Consolidated,  Liueoln  t'ounty.  Novada *™ 

Silver  Wing,  Clear  Creek  Conuy,  Colorado ■•'"* 
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Silver  Wing,  San  J  nan  Comity,  Colorado 324 

Silver  Wing,  Summit  County,  Colorado 319 


i,  Esmeralda  County,  NYvada .  ., 

Siusjtsoi:.  Clear  Creek  Co  intv.  Colorado '..'.'.'.'.  303 

Sinnou.  Lander  County,  \.  ij<!a "    |;ltj,  143 

Sixty -Ninth,  L nwis  and  t'liuko  Connty.  Montana 257 

Hkly-tbrc,'.  Mohavo  County.  Arizona Sfjg 

Wiilc.  Hnsilijr'r  Comity,  C.'iorado Wl,  30.\  >l  L 

Sloan,  1, under  County,  Ni-vada 1345 

Smarthville,  Yuba  County,  la.ifoniia 95  KB 

Smith  &  Co.,  Eureka  County,  Nevada 133 

Smith  &  Parmelee,  Gilpi'   i  Ui.i.tv.  C^orado 290 

Smith  Bros.,  Esmeralda  County.  Nevada ,',,',  141 

Smith  Brothers,  Esmeralda  <  Virity.  Nev.ida 1J4 

Snaki!  Jtive-r,  Colorado., .jjfi 

Snowdrift,  Clear  Creek  Coiou-.  Colorado '.  $>•• 

Snyiltv,  Nevada  County,  l.ihli'u  ma ." . .  71 

Sonoma.  Lander  County,  Ni  i';ub 136 

!So[;-i\  Koineralda  County    .\. -valid 134 

Hoa^by,  Tuolumne  Count  j.i.'-.iiitiniia 4f] 

South  African,  Fremont  I  '"i.  :ir y  .  Colorado , ;fc£2 

Son; ball  .V.  Co.,  Lander  County,  Nevada )&;.  14;j 

South  American,  Clear  Ci  n-k  Cnnnty, Colorado 302 

South  Aurora,  Whit o  Pin .'  I '.unity,  Noiiwia 139,  1)4 

South  California,  Storey  Cuu::;y.  Nevada 4ftJ 

Ho, i  ill  Chariot,  Owyheo  (.'■  .i.ntj",  Idaho , y&i,  4n7 

Kiiui.il  Coiiiidiuek,  Si.orey  O.iiaiy.  Nevadl '4fifi 

Houlbeni  Cross,  I'li-jor  C  -an  ty,  California ftl 

South  Humboldt,  Fremont  d.-nity,  Colo,  ado 3£>.  V.i.i 

South  Justice,  Storey  Co.inty .  Nevada 4ljG 

South  Mountain,  Alturas  t:>ui:it>,  Idaho 20/1,*  7 

South  Overman,  Storey  County.  Nevada 467 

Hon ih  Poi  iriu,  Li  wis  and  L  I. ,:,;.  County,  Montana 235 

Souih  Star  ami  Titus,  Su.t  LA.'  County,  I'tati •/7,i,-JTI   -j:*J 

Strati)  Star,  Storey  County ,  Nevada 4n7 

Strath  Yuba  Canal,  Placei  C<>u:i:y,  Cal  foruia 63 

Hon  I. In -i"!  Spy,  Salt  Lake  (<  'i::ry,  Utah y74 

Sovereign  People,  Boulder  C.  amy.  Color  ;do *        :s07 

Rpaii>;i  Claim,  Amador  Com,  t  v.  California 50,5] 

Sjiiiid-sti,  Salt  Lake  Couuiv,  l.'Lli 270  ^7ii 

Sparrow  Hawk,  Salt  Lain   f.  utitv,  Utah. 2tSJ 

i-ipanldii^,  Nyi>  Coo oly,:  .  ■    "... 134 

i:|)auldi:i^.  WiiLli:  I'ine  C'.iOotv.  Niivada 144 

Speckled  Trout,  Doer  Lodj,   Count  v,  Montana -2X,  J  I!)  J..-J 

Spencer,  Elko  County,  Ni-v,liI.i 141 

Spring  Creek  Ditch,  Nevada  toitntv,  California 03 

Hpiioijiiold,  LUra-i  !■!■  Head  (.'.;  mti,  Montana. 83ft 

i-piin-  i.nlub,  TuolumnoC  .i.'i:v,  Cahlorui.i 411 

Spring  Hill,  Amador  Con  i.lornia '.  47 

Spring  Ledge,  Mariposa  County,  California !H 

tip  tins  Mi)  1  md,  l.-iiicola  (.  Nevada  .. .... J37 

fipriuir  Mountain  Tunnel,  l.;m  >ln  Cmintv,  Nevada 46fi 

Siiriu"  Vall.y,  linlto  Cou.ty.  California. ll,f»,9fl 

i-itall'oid,  U  hi;  o  I.'i  no  Cocr,--. .  Nevada 1119  144 

Stanley,  Alturas  County,  bi'a.io '.'.         ' 'ili 

Stanton,  Eureka  County,  \.-ia.U 133 

Star,  Clear  Crook  County.  I'.>li.rad(i y97 

Star,  White  Pino  County  .N.  \  ula 1311,193 

BtambouL  Eureka  County.  Nevada. 140 

Stella,  Eureka  County,  Kovada 140 

Sterling  ifc  Agnow,  Huml-oMi  Coaatv,  Novada 188 

Sloven,,  Clear  Crook  Cor.1::  v.  Cololado y:'7,  293 

Stevens,  Fremont  County,  ('uinrado 322 

Stevenaon,  C.  C,  Storey  Cmirity,  Nevada  . 138 

Stewart,  Humboldt  Count;,  Nevada 185 

Stewart's  Fork,  Trinity  Cntiiy,  C.J ;l'or;ua 12",  130 

Stewart  Works,  Clear  Civ.-k  r»uaty,  Colurailo •Z~'i.itX...'-~  !,WJ 

Stiinon,  Deer  Lodge  County ,  Montana 353 

Stirling,  Boulder  County,  Colnrado ri0:.,3U 
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Storm,  Reaver  Head  Cum  ;ty.  Montana 24S 

Sroiight-ou,  Boulder  County,  Colorado 306,310 

Stowe,  Nye  County;  Nevada 13d 

Sh-asi ■:<■]■!  Lander  Com  ty,  S'r  viols 136 

Si. union.  Lander  Coun'\.  Ncwida    143 

Snceor,  Storey  County.  Nei.-vU  lfir.,467 

Stieier  Eli).;,  Yuba  (;oi:*itv,ru;ifornia *i 

Sub-Rosa,  Boise  Count  v.  Idslio 81? 

Silky,  Summit  County.  Color, )dn  . 319 

Su  In  viiri,  Gilpin  Ciiiuil  v.!'  >lor*do -KJ 

Sullivan,  Si.orev  Conn'.,  S»uniD ItS 

Snipiii.:.-,  Tiniis  coimiv.  .Mi/.ma :m 

Sulphur  I  lank  Lake  (_■  isMy,  Cal.inmiH 20,81 

Su'.phur  Siuiiii'.,  Coins  1  C"  inty,  California 20 

Summit.  Amador  Com*?.  (  jlifninia r'U 

Summit.,  Itoulder  Conwy,  Oloradc ■ :i07 

Summit.  Rio  Grande  C->  mty,  Colorado 3i>«.  33y 

Summit,  Union  Count..  Orison 834 

Sumner,  Kcr.11  County,  C  ilitonna - :tl 

Sunbeam.  Juab  Connty,  Utah 290 

Sunday,  Salt  Lake  Co. -ty.  l.-toli 273.  V71 

Sundej-janu,  Sim  Luis  Hiu-|io  County,  California 20,81 

Sunnyside,  Salt,  Luke  Counly,  l":ali ^ 

Sunny  f-erirb,  Lincoln  dnjory,  Ni'vada 137 

Suniisc,  In vo  County,  C;,hn-i:ui.i 81 

Sunshine.  Lkmltlcr  CoimI  V,  Colorado Ml:".. all 

Surprhe,  jionldr.r  CouMy.  Colorado.... 30fi 

Surpii.-;c,  J.'ana-uiul-,  liryj  i_oUi,tv,  California 413,  UG 

Surprise.  .I'imil  1'iiiint.v.  Arizona    , 346 

Survev,  Alt.ura-;  Comity,  Idaho 212 

Sm.a-'.^asliiD-hiii  County,  Utah 281 

Sustpir.haiinu.San  Jnan  County,  Colorado 325 

Sui.ro,  Storey  County,  Nevada 467 

Siit.ro  Tunnel.  Srorey  County,  o>v..da ISO,  153,  lfi.'i,  liii!,  1(13 

Sutler,  Auuelor  Coiiidy,  OJiLort  ;a, 50 

Swansea.  Salt  Lake  County.  Cta: ->?l.),273 

Swo.-nst.ii.kc!!,  Clear  Creek  (,'ounty,  Co!or:nin 303 

Sweet  Apple,  Esmeralda  County.  Nevada 134 

SffseCs,  Nevada  Cnuniy,  Galiibi  1  i:i    J 66 

Switzerland,  Salt.  1  •akc  County,  l.'wb. 274 

SylvcHi.cr  (j round,  Amador  Com  *  v.  California    50 

T. 

'J'alioina.  A]  turns  Coualv.  Idaho 21a 

TalluJab.IIunilioliH  County,  Nevada  180 

Taylor,  El  1  Mrado  County,  Ciili'.oima '..  ■ 57,58 

Tea-tup.  White.  1'iuc  Uouiity,  K.  .ada 1^3 

Teal  Lake.  I.mvirt  and  Clarke  (.!■■  .:lv,  MnrilHUa 857 

Tocoma,  Salt  Lake  County,  Utah 2711 

Teci.iriiHidi,  Lake  County,  Colorado 314 

Teeunise'h^Vii-luii.L'roi;  (.cnuty,  I  Tab 2bl 

Tellurium,  Boulder  County,  Colorado 311 

Tender  Cool,  Rio  Grande  Count . .  C.dnuid.i 333 

Tenderfoot,  Salt  Lake  County,  I  Tall 87(1 

Tennessee.  Grant  County,  New  Mixiin 339 

TornMe.  Clear  Creek  County,  Colorado 298 

Tonino,  Alturas  Cmuiiy.  Idaho 207 

Texas,  Grant  County, New  Mesui 339 

TLucker,  TTumlmtdi  Count v,  So  ada.. 190 

Tliad.  Stevens,  Stilt  Lake  County,  I. lab. 270 

Thatcher,  Esmeralda  Cour.tv.N  -'.  ada 134 

Theresa,  Salt  Lake  County,  Utah 270 

Thiers,  Humboldt  County,  NevinUt Is" 

Thorpe,  Calaveras  County,  Cak'omia 44 

Ti.-kun,  White  Pine  County,  Neviwla 139,1*4 

Tjcinav.  Gilpin  Couutv,  Coloradc 890 

Tiewaukie,  Salt  Lake  County,  Clab   277 

Tiger,  Darwin,  Inyo  County,  California 27 
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Page- 
Tiger,  Elko  County,  Nevada 467 

Tiger,  Mohave  Comity,  Arizona 352 

Ti^er.  Salt  Lake  County,  Uiali 979 

Tiirri-,  Sinntnii    County,  t ".il. -F-ji-io 319 

Tiuil.iKTou.  Vuli.t  I  'i  unity.  California.. X 

Tin  tie,  J.iab  Count  v,  Uta.'i 873 

Tooin,  C-i'i<,r  IJr.'ik  Conn'v,  (  .dorado 300 

•if],-.1,:.:,  rtn.1t  l.akr.  Count-.-,  l/t-.h ..  270 

Tony  Mill,  Hurntu.Ldl  Ci)i.:.:>.  Nevada 186,187 

Towiif  A  Oil',  I.ineolu  C.ijuty,  Nevada 137 

Tlaii^yhania,  Nye  Count;..  Nirvada 173 

Trapper,  Heaver  Head  County,  Montana 244 

Traiit,  ILsmerrildii,  t.'.-nin I       '■                             ...  T.::l 

Tiavona.  I.'.-iM-  l.cd^.:  Co  inty,  Montana 2^3 

Trench,  Pima  County,  An/on.i 343 

Trench,  S,niv\  County,  Nevada 467 

Trench,  White  i'iue  Coui.ly.  Nevada 139, 194, 

Trih n in1.  San  Juan  County,  Colorado ...  325 

Trinity  Centre,  Triuity  County,  California 130 

['nop  .V.  Aiiislir,  Mudison  Cous.ty,  Molilalia 261 

Tropic,  Clear  Croek  County.  Colorado 302 

Trowbridge,  Amador  County,  California 50 

TniM.'l.  Lauder  County,  Nevada : 143 

Tcuv.  Nevada  County,  Cal  f la 89 

True  Blue,  Lander  County.  Nevada 136,143 

True  Fissure,  Beaver  Hemi  i.'oiiuty,  Montana 340,242 

Try  Again,  Lewis  and  Clarko  Count}  .  Montana 256 

Tunuicueori,  Th:i:i  County,  Arizona 343 

Tunnel  Hill,  Amador  Couniy,  California 50 

Turner  Tin*.,  Lauder  Com  '■. .  Nevada 143 

Twilijrhi,  Inyo  Countv,  C.iiitorT.ia 24 

Two  (!,  Nye  County,  Nevada 174,175 

Two  Ikes,  Oram  County,             Mi'xien 339 

Two-Seven  teen,  Boulder  Com  Iv,  C  dorado 307 

Tylk.  Consolidated,  Kye  County.  N..v*da 132.  13*.  li::.  170,46!) 

Tyler,  Storey  County,  Nevada 467 

Tyndal,  Eureka  County,  Nevada 133 


'Crude  Sam,  Idaho  County,  Ida! 330,321 

Union  Consolidated,  Stole}  County,  Nevada I  !■■.  I  U,  487 

Unto u,  Humboldt  Conn l;  -i.::i 188 

Union.  Inyo  County.  Calitoinu 31'.  31,  31 

Union,  Lyon  County,  Nevada  141 

Union,  Nevada  County,  California 09,90,91 

Union,  Tuoiumiie  CoiL'jt;         :    toinia 41 

U.  S.,  Deer  Lodge  Count..  Montana .. 250 

Utah  Quoen,  Salt  Lake  duuu  v.  Utah 270,276 

Utah  Queen,  Utah 270 

Utah,  Storey  County,  Nevada 146,467 


Valley,  Alt.uras  County,  Idatiu ■ 210 

Van  Dam,  Uoulder  Couniy .  Colorado 305 

Vaughn,  Nye  County.  Nevada 143 

Vermillion,  Lincoln  Coui .;  v.  Nevada 137 

Veto,  Clear  Creek  Countv,  Colorado 297 

Viilley*.  Tooele  &. only,  Clali.... 270,871,272 

Vanderbilt,  Salt  Lake  Cminry,  Utah 273 

Viin  Main;  Creek.  Tiiuily  County,  California 130 

Victor,  Alturas  County,  Idatio 207 

Victor,  Clear  Crook  Court  v.  Colorado 297 

Victoria  and  Imperial,  Sail  Lake  County,  Utah - ■  •  270 

Victoria,  Boulder  Couotv.  Co!o.i;No :(Uo,  312 

Victor,  Salt  Lake  County.  l-ali 270 

Virgin,  Clear  Crook  Couniy,  Colorado 299 

Virginia  and  Gold  Hill,  storey  County,  Nevada 1*9 
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Virginia  and  Truokee  Railroad  Company,  Storey  County,  Nevada 149,155 

Virjiir.ia  Consolidated,  Ktort;y  (join: I)  .  N<;vitd;]._1:i-;>,  13f,  14H,  14(1,  152,  153, 154,165,156, 

Virlmi,  ISakor  Count ..Oregon ■ 233 

Virtue.  Nevada ■ ™9 

Vishnu,  Alt.urai  Con-''..  Idaho ■  WO 

Vivian,  ritoroy  Coun'y.  Nevada 143 

Volunteer.  Amador  (.     miy,  California j« 

"Vulcan,  White  J'ino  County,  Nevada J?9 

Vulture,  Pinal  Coun'y,  Arizona ■•  360 


Waddam,  Beaver  Head  Connty,  Montana 238 

WrLii.liiiLihiiiii  Mill,  A:'i:::>-  C. unity,  Idaho 2111 

Wallace  .V  Ferguson   CiiUutm  County,  California 43 

WallaC",  Pinal  CoUD'v,  An/o'ia. 34") 

Walker  A.  Webster,  >'.:i  l..ik"  County,  Utah  270,2M.2?:>.t;T: 

Wappello,  Deer  Lodf;e  County,  Montana. 253 

Waul  1-Llih,  WliitnP C«:mly.  Nevada 467 

Wiird.  ritnrev  Count. •■  .  Vivuda 407 

Win'  Kagle,  Ovvh.'iil  ■■  iiity.  Idaho VSA^-.-tt , 41.7 

War  Eagle,  Pinal  Con  ■:'>'.  Arizona 343 

Waiiiii.  Lander  Coo;  '_> .  Nevada '38, 143 

W.n-aw.  Doukter  (.!(  -ill,  Colurado. 313 

Washington  Avenue.  K.aldn  Cour.ty.  Colorado ■  ■   30^,312 

Washington  and  Creole,  i.ji *?i  Ci-i:ii(v,  Nevada 137, -tod 

Washington,  Idaho  County,  L.i.ihn 220,221 

Washington.  Mariposa  Count;. ,  cVif.-ruia 38 

Washington \  Rio  Grande  Cim..'v.  Colorado 333 

\Vaf.li  in-!  on.  Sail  Lake  Count;. .  I -tab 275 

Washoe  Consolidated,  .Storey  Cm. r.ry,  Nevada '■  ■  ■ 105,4fvi 

Wa^iu-a,  Weaver  Hoad  County.  Montana. 244 

Wuicrmun,  Gilpin  County,  Co!-  radii 290 

Watcnnnn.  ToocI"Couu1.n.  C'  ■  :'    "-"■ 

Watson,  Lincoln.  County,  Nev-i.. a. 4Grt 

W.  11.  Knott.  Idaho  County,  I.U.o  'J-JO.'J-J] 

Weaver  ila^.in.    irinii  v  Count}.  California 12a,  130 

Weaverville  Ditch.  Trinity  €■■  n  ty,  California 129 

Weblier.  >'v.-.  Comity,  Ntivadt. JSrt 

Wehher.  siorey  County,  Neva    a 161 

Wohfoot,  .]■',! ko  Comity,  Nevao.i   ■ 4™ 

Webster.  Amador  County,  ('a't^niia &1 

Wedehind,  In vo  County,  Call  <  i:ua 31 

Welch,  Nve  Connty,  Nevada US 

Wellington,  Halt  Lake  County,  Hall : LTI\U73,  li.~ 

Welliugton,  Vaneouvor  Islam ; 4(11 

Wella  Fargo.  Storey  Connty,  \i-v.nla 4(77 

Wei~!i.  Clear  Creek  County,  (     lofado 303 

Wolah  &0'Koele,  Esmeralda  i  owilv,  Nevada 131 

Welter:,  Almaden,  Nevada 4iU 

Western  Star,  Salt  Lake  County,  I 'tali 270 

West.  Nvn  Comity,  Nevada •  138 

Wet  Virginia,  Fremont  Coun'y.  C-,l,  rade. 323 

Wheeler  3  Breeze,  Placer  Coui.iy.  California CI 

Wheeler.  L'sm^rahia  Count v,  \.  vada 134,141) 

Wheeler',  Gil. en  County.  Colorado 290 

Whin  Doodlo,  Deer  Lodge  Count  v,  Montana 247 

Whippoorwill,  White  Pino  C":i.:y.  Nevada 139 

Wiusile-pe.  ki'v,  Lver  l.odi;o  i  ny,  Montana 250 

Whitcomb,  Gilpin  County,  Colorado. 290 

While  A.  fchilidi.  Lauder  Couv'v.  Nimada 143,433 

While  i  -loud,  Churchill  Couinv.  Nevada 135 

While-  Pine,  Nevada ■  4117 

Whitlaeh,  Lander  Connty, Nevada 136.  l'-! 

Whitman,  Storey  County,  Ni  -..ola 4ti7 

Whitton,  Esmeralda  County.  Wvada 134 

"WhvNnl.  r:.!.e,v  C<>ii:il.y,  Cal.i'oruia CI 

Wido West,  Altaian County,  Idaho 203,206 
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Wild  Dutchman,  Salt  Lake  County,  Utah 273,274 

Wilde,  Nevada  County,  C  il.f  .mia 70,71 

Wilduian,  Amador  Counl     ■    '  i  irnia 50 

"Wild  r'i^viui.  l'iiial  (Null iv,  Arizona 348 

Willard,  Deer  Lodge  Connty,  Men  tana 250,261 

Williams,  Enn;k;i,  (./mint;    "     ■    da 133 

Williamson,  Lander  Comity,  Nevada 136 

Williams,  Bait  Lake  County,  Utah  277 

William  Tell,  Alturas  County,  Idaho 211 

Willis  &.  Mflsap,  Esmera       ■     inty,  Nevada 140 

Wilson,  Esmeralda  Conn            ada M0, 134 

Winnebago,  Gilpin  Couu'v.  (V.nrarid 290 

Winnebago,  Salt  Lake ■C«:i:i;y.  Utah 977 

Win  Li  old  Su i nl-,  lilalio  Count  \  .  Idaho '-"JO,  221 

Winueiimck,  Salt  Lake  Cuiimy,  1'iu'i '270,375 

V 'isi'iuisiii,  Grant  Count' .  >■'■'■■  Mi;xir-u 339 

Wisconsin,  liio  Grande  Omul  v.  Colorado 333 

Without,  Nye  County,  Nevada 133,143 

Wolverine,  Boiso  County,  Malm 216 

Windor  Consolidated,  Invo  (V  n.lv,  C';l:i»rtiia 404 

"Wooil,  Gilpin  County,  Comi:.u1<>  . ." 294 

Woods,  Calaveras  Count;.  California 43 

Woodsido,  El  Dorado  Com:'. .  ('  .I'li.riiia 57,58 

Woodviilc,  Storey  County.  \.  i.ida 1>.  I.  3,  4*17 

Woodward,  Xovada  Court  v.  (alifnrnia 93 

Woo<l worth  Mill,  Lyon  Cminty,  Nevada 1:15,146 

W.vliii  A  Treat,  Calve  ras  ("mi:    -y,  c,ili!ciriiia 43 

Wyoming  Consolidated,  Inyn  Cu-jhtv,  C.ilifornia 464 

Wyoming,  Nevada  County,  California S5 

Wyoming,  Panamint,  In-. ■••  ('iiimn,  Caiifnrnia 24 

Wyoming;  Salt  Lake  Comity,  lUah W74.270 


Yankee  Blade,  Lander  County,  Nevada 136 

Yrmkci!  Blade,  Lake  County,  Colorado 315 

Yanke.fi,  Placer  County,  California 61 

Yellow  Jacket,  Pima  County,  Arizona 343 

Yellow  Jiifikot,  Rio  Grande  Couoti .  ('   iorado 333 

Yolluw- . Jacket,  Storey  County,  Nevada '23,14:!,  if.-.  162,467 

Yoscmitu,  Boulder  County,  Colorado 313 

Yosciiiiie.  tiraiit  Cunnly.  NVw  Mesioo 340 

Yoeemite,  Salt  Lake  County,  Utah. 270,277 

Young  America,  Boulder  County,  Colorado 313 

Yoimg  America,  Elko  County,  >>>\  ...  134 

Yreku,  Owyhee  County,  Idaho 230 

Yule  Gravel,  California... 4(>-i 


Zeilo,  Amador  County,  Culifurnia  . 
Zella,  Salt  Lake  County,  Utah 
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Ada  County,  Idaho ■  ■■ " 3«4 

Ad'iTii-,  lliu^lalc;  (!■     i  ty,  <  ol»rado  .. .  - _  41 

A'l.am  Hill.  Cala.vi  .-t.om.ty   Caltfi a __  260 

M,i:  c Guloh, Madison  C ty.  Montana.. -■ '                      _  67.103 

Allegany,  Sierra  Count;.  »:.ilif.>roia _  o^g 

Alma,  Lake  Count;,  Colorado 335 

AIi-.sv,  Wyoming...... 12 

Aliiin!>r.-nmi\-.  Cain  'ti-.ia. . . .  . ... - V7 1 

Al:;i.  Cilv.  SiLltLaU.'  C.oi.ty,  t.tan ■■ 206,212,213 

Altiirarf  County,  Id.il">. y,;-V    '  ■ *- 

AinadorCity,Aniartm  C.m.iy,  i.»ltfor::i« 41  .u>  , ,■,.;,::.  :.1.t;r. 

Amador  County,  California ".'.'""".'.'.'.. 233 

A!,'on™.,,V;?ir?Meaj    -  I'mn.ty,  Montana '.'..'".'.  271,213 

.\,irli,-HV;iV..i    .n.usConnty.Cal.Ibniia -            _  343 

Amola  Mountains,  IMi.iilWiiv.  Alalia 41 

Ansel's,  Calaveras  r..m-i>,  Calitorma... ■        .  ;Wi.  :.j:..  :;-j.i 

Animas,  Sau  Juan  Cnunti .  <.»1<>hwo _  :5M 

Antolopo  IliU,  Pi»al  Count;.  Anwna 193 

ViU-Urt'i'.  Whit.- Pino  Count;..  N.v;id:i ___  ;M3 

ArAl.iUiu'C.iH-ii/l'i.n:!  Coui.-y.  An/.i.na ■-■■ <j:S«.'245 

Ai-vuLa.  lU-.Lver  Heart  Cour.:y.  Montana __  235 

Arkansaa  Valley,  Colorado A*;*™J :f25 

Ait;iMI,h  :..',!:..  f-;La.Iaai.<^t;(>,  Colorado.. 203,211,213 

Atlanta,  Alturas  County,  Id.  1 10 :;■■;■■; '.Mo 

AttNiu.-Citii).',  Door  Lodge  Omnty,  Montana ■■ ggg 

Auburn,  Oregon --',".-'' .!! ^ 

Auburn,  Placer  Comity,  (al  .  .            ....  1*9.146 

Austin.  Lander  County,  >'e..u.a :;•-■■-„ -^9 

Xvalanche  Gulch,  Meaghet  County,  Montana 

1!. 

117, lib, 121 

Badger  Hill,  Plumas  Count  >.  tahinrma 'J:!-.'. '233 

Baker  City,  Oregon !M4,285 

Bstet'o  Park,  Colorado ■•• 239 

iLMoui.l:a,,.);..1verlIe.ld  .>...,,>,  Montana 6T 

BaMMom-.ii.ii..  Linor...lo<    ..:..' ...(-...f-nna ;    190 

Bald  MomMirti,.  Wlm.;  fin     ■     ■  "■        ■ 5B 

Baltic  Creek,  El  Dorado  d  ■  '.;,  t   Jr. 1 «;i7.-j:i-.244 

lUniiad;,  leaver  Heart  Couvy,  Montana lja  .__,,-  .,,7  21B 

Banner,  Boise  County,  Ida!..'. ■  189 

liartlc-ti  (,v..-k.  Humboldt,' ' ty, Nevada 260 

j!.,ii„,.  Guloh,  Madison  Cf->::::v.  Montana __  57 

Ha!i,  Plae..r  Connly,  Cali:--       ;        ■  ■       ■         CUi 

Battle  Mountain,  Lander  i  ..1.1  ty,  iVvada -l(  ,  1T_  Uj?i  rn.127 

Bear  Creek,  Plumas  County.  Ca.iforma 374 

BearCrcok,  Salt  Lake  Cot.v> .  I  uv  ■    ■ '       i,),63 

Bear  EiverCaBon,  Placer  County,  California ^ 

Bear  Valley,  Colorado :;;••, 35 

ISoarYalloy,  Keni  County.  (  aUfbrnia ■•--•*•*•"" 257 

Beaver  Crank,  Lewis  and  Clarke  Connty,  Montana & 

Beaver  Heart  County,  Mot  mm '"       '"  269 

Beaver,  Salt  Lake  County,  Hah ""."".'."'. 363,416,416 

Belmont,  Nevada r^- 
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Benner  Creek,  Lewis  and  Clarke  County,  Montana.  ass 

Big  Bug,  1'mul  County,  Arizona "iij    t,~  SdQ 

Big  Cottonwood,  Utah '        '  „2, 

Big  Creek,  Plumas  County,  California. '  "  "    TT-  nft 

Big  Hole,  Reaver  Head  County,  Mi,u'ji..l. "  238 

Bingham,  .SnltLako  County,  Utah.  aGa  °71  375 

Bin:LCr4.'ek,P,(!av,-ir  II r;ul  Count v,  M..:ir:i:i.i..    .  "   "    ■"".',, 'oV^ 

Birchrille,  Nevada  County,  California "    '  '   "  ,' j  r)5 

Hitter  Root,  Missoula  County,  Montana..   .  '"  '  «|}|; 

Livenc  (Jnleh,  Madison  County,  Montana  ofin 

Black  fl;i\vk,  Colorado "    "y-j"o-:.'y-'i    rn'i  -iiv: 

Black  Hills,  Dakota ."„. B84.2e5,S  3,304.307 

Blaeksmilh  Flat,  Placer  County,  California  ' '    "    "til 

i-i.uc  Cation,  Oregon ' g™ 

Him;  'Win}.-,  Beaver  Head  County,  Mont  in..    J'ti 

SSSiStU, .     -  ^,-M.^m.m 

Bonanza  City,  Washington  County,  i'uh ""  ""  ..j'l  oai 

l.oiiMer  City,  Boulder  County,  Colorado 310 

liou.der  County,  Colorado .',-'.j  V,, ';   "- 1  •»--,'•'•  i  i  —  .  wn 

Boulder,  .^terser,  Couni  V.Montana '        '        '        '        ' 5£ 

Bower  Cave,  Maripou"*  Cotintv.  Cal.l..rnia  ...                          '"  $a 

Bowman  Ditto,  Nevada  County,  California  u<j  on 

Bradahaw  Monntains,  Pinal  County,  .y  v.ona 347 

Brandy  City,  Sierra  County.  California..  \r,'; 

Brown  i;i,1,..]i,  Uirnr  Creek  County,  1  .,l.,r:olo                         ""   -joy  090 

Brown's  Gulch,  Deer  Lodge  County.  Montana ~"    07; 

Brown  a  Gulch,  Madison  County,  Mm  :.,ua. "  "   at*)  263 

liryant,  Beav.-r  Head  Comity,  Montana '    *     "041 

Buckskin  Gulch,  Park  County,  Colorado  .... 

Ruek's  Valle.y,  Plumas  County,  Calif.:::.,., '.'."'.  I'.'.'. !'.'.'.".". |"ii   \\>  m 

liiir-Cr.vk,  l']nnias(;oiu,(v.Cul;io        .  136 

Butte,  Deer  Lodge  County,  Montana  ..  ■•-,, 

liuirji.il,  1-bit,  Summit  County,  Colorado .'.' "  317 

Buona  Vista,  iliinjlioldt  County,  Nevada  '  '     u~  185 

Bunker  Hiil,  Si.n-m  Cdiiiitv.  Califi...    - "          '    «y 

Bullji.m-ille,  Lineoln  County,  Nevada.     .                       iqh 

Butmnly  VaJicy,  I'limius  County.  C  rin.rn.a 133 

Burnt  River,  Oregon g£> 

BurrisPark,  Hinsdale  County,  Coloi  i    ■ 304 

Burro  Mountains,  Grant  County,  Ne.«  Mexico....         340 

i.urtau'.-,  (.iiiicli,  Tinman  Couiil.v,  Ca    .        ..  llj   ill 

But.toCr.vk,  Lii.l  t.s  County,  C  allien                                        07 

Butt*  Connty,  California '.'.'.'.'.'.'.'.'".'.'.'.'.'.'..  97 


Cable,  Leer  Lodge  Connt\ .  Y.-nrana  . .  24'-,  •tar,  047 

Calaveras  County,  Calilure  1, '      ?{% 

CalilonnnOuleh,  Luke  Co   -    ■. .  Colorado.. *  jj  i  315  ;;lo 

California  Girlcl,.  Madison  ■      .  ,.v  Montana  '       'orq 

Camp  Creek,  El  Dorado  C.   ,:,i\ ,  C.ll.f..::uu '.'.'.'.'."'". 57 

Camp  Crock,  Deer  Lodge  I  .    1.1  . .  \i.  ■     ,.. ,  ^  0.0 

Camp  (.-lnytl,  Salt  Lake  (!,...  o  v."  Ctah <'-,Vi  ''  .'h'(, 

Camp  Tellurium,  Boulder  Co,,',  ■,,  Colorado V. '.;']' 312 

(.urn [Hon ville,  Sierra  Cour.fi,  C.il,t,,ru,a '67 

Cane  Gulch,  Meagher  Conn  tv,  Mm  tana 959 

CaSon  Creek,  AdiiCount.v    1. :,jy. 

Canon  Creek,  Boise  Countv,  Idaho 218 

(.'iiiirm  Creek,  Placer  County    Ci|ff<iniia '.'.'.'.'.'. (. .  ,',l~64 

Citri lion  Hill,  Boulder  Coir. r-.,  Colorado 443 

Carson  Hill,  Calaveras  Con uiv,  California. '  41 

Cii.rxin,  Stui'e,\  Comity,  Xe  ilJ   I..M9I 

Castle  Dome,  Yuma  County,  Arizona "  '  3H3 

Cave  City,  Cakiverui  Com.        California 43 

Cue,  WbitePine  Comity,  V  rada, '.'.'.'.'.'.'.'.'..".  192 

Cedar  Creek,  Missoula  C01;:  ■ .,  Mm. tar  a 237  Vw    ' " '  2W 

Cedar,  llodavo  County,  All/011% ~  ■-,] 

Central,  Colorado i8i 
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Central  Hill,  Calaveras  County.  Califon.ia " 

Central,  Humboldt  County,  Simula IT* 

Cerb at,  Mohave  County,  Arizona ■ ■■ n*%\ 

Cerro  Gordo,  Inyo  County,  California -"•?« 

Chalk  Creek,  Lake  County.  C".'"ad» ■>'•? 

Cbaae  Gulch,  Gilpin  County,  Colotad. •  f™ 

CherokoeFlat.  l.ntle  County,  I'.'iti.mia  .««' iii 

<;h,T.,k.vJ'hi.i.Cle;.r  Crook  C...nuy,  Colorado HW.JU1 

Clieroke.:,  \i!v;n l;i.  County,  C:,.i'..nna J" 

Clierrv  Creek,  Ma.lisi.ii  Conmy.  M"-itana ■■■  f*' 

ClirnV  C.vr.k,  White  1'ine  Corny,  Nevada ltW,  1»S,  1WJ 

Chinu  ik-ir.  Knrn   County,  Cai  I.Ti.;a. ij 

Cbk.mk.  l-'liLi.  (inini  Comity,  N.-a  M-\k:o VL. 

Chloride  Flat,  Salt  Lake  Com .;;-,  Ctah -  -  ■  ■-•-  *" 

Churchill  Couon.Nread.. Jl,  -V  II..      - 

ClrLjriiK.nl.  Hill,  I'lmnasCouu'y,  California "'■  '—  "»<  ™* 

Clark's  Creek,  Oregon ■    g-o 

Chirk'*  Fork,  Gallatin  Count...  M..nU.ni   uil'.Vi'i'.'w-  •..,,   V}-, 

Clear  Creek  Comity,  Co1oclu!<     •■■■■   SSfiffl, SSrCI.  Jr« ..  „.l-t,  -.t. . 

Clear  Creek,  Gilpin  County,  Colorado4 -  ' 

CJ,.ij.'Ci-e.ek.  El  Dorado  Couiu  .  -  fill.  .1:113 •';> 

Clear  Creek,  Llamas  County,  <  ^.1  fort  in "* 

Coast  Ban  go,  Colusa,  County,  f.lilorina " 

Cold  Wafer Cirel;,  Plumas  d   .'Hy.  Catilornia "' 

Colfi).-..  i'laotir  County,  Calif   ■  ■  .'. 

Columbia  Hill.  Nevada  Coum,.  C„l  l..rma ™ 

Culnnilii::,  ITuinbol.lt.  Count.-.  .  \ovatla •*■  * ., 

Colusa  County,  California - 

Comanche  Hill,  Deri-  Lodge  1  .-.miy.  Montana ZVi,~.*J 

Couoonl  Val.lov,  ISuttoComif.  .fa  if-.rMa »' 

Confederate  Gulch,  Meagher  <■■■.'>.  Montana 'ISt 

Couiire-Ks  Canon,  lluiuhoidt  C.ii'Hy.  Novaila ^™ 

Conner  Creek,  Oregon •'*"  g^. 

Conuoj-  t'r.rk,  Ada  County,  I    ah. . 

Cooper,  Whim  i'iijo  County,  S.-vada ,"" 

Copper  Belt,  Madison  Count  ,  M-  :•  ...  >       - 

Copper  (luloli,  Fremont  County,  Colored' - ™" 

Coppeiopolla,  Meagher  County,  Montana.... ™ 

Ccinioli,  Nevada ,f7 

Cornucopia,  Elko  County,  X    ea.:.i ■  ■■ * 

Coflo  Mountains,  Inyo  Count?  .  C-.lii.e  111.1. '%* 

Conlli-rville,  Mariposa  County,  California °° 

Cunningham  Gulch,  San  Jnmi  County.  Colorado ■*&> 

1>. 

Daily,  Colorado .„  ^  „g 

Darwin,  Iuyo  Comity,  California 163 

Davton,  Storey  County,  Neva. la 

Do.ad.ivood.  riuiiLits  Comity,  1  a'.lom.a ""■  '  — 

Deadwood,  Skim  County,  I     liibmla „ 

Doer  Creek,  Nevada  County.  California ™ 

Deer  Lodge  County,  Mont  a  ■  ., **  '* 

Di'i'L'.l.oill'.:,  Deer  l.od^i:  Cc  i-.iy.M'.i.t.i-ia ™ 

Deep  Creek,  Missoula  Count  ■    .'-:■'-    ■•■•         ■ ■ ." . :' 

Delaware  Flat,  Summit  Com  ly.  Colorado °ll 

Del  Norte  County,  Calif »nii \r;  ""  j ' .«r  vlo 

Democrat  Mountain,  Clour  Cn-ck  County.  Colorado SS 

Denver,  Colorado 


Diamond.  Wliitr- Pine  Coun';. ,  Nt.va.la - 

Dowiii-vLlle,  Sierra  County,  1  a  .tornia ^i.r-l    ',-'. 

Dry  CaHon,  Silt  Lake  Count)   Utah sn7,JS7«,K/J 


Dry  Creek,  Butte  County,  Ca    ■  ■■       1 

J>\-  Calek,  El  Dorado  Com,. ..  C.ili:.u  iu °* 

Drv  MavoCnleli.Suioniit  C>  n.ly.  CoL.'ado J" 

Drytown,  Amador  County,  i   .Morula .£a 

Dnok  Creek,  Meagher  Count;  .  M.muuia gn 

DinlloV-  l.-aki;  C'.uatv,  Ctilo:a-iii m'm  "ii'it  m  lis 

Dutch Flat.  1'laeor  County,,    thlornia 6u,  61 ,  M.  I*,  67. 143 
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E. 

Eagle  Creek,  Union  Countv.  Oregon 234 

Eagle  Gulch,  nomas  Country,  California 113,114,110,119 

Easl  Canon,  Bait  Lake  County,  Dtoh 277,279 

Egan,  White  Hne  County.  Nevada 193 

Eldorado  B:tv,  Mra^'ior  I        -         Miitit.ma .  ■ .. 259 

El  Dorado  County,  California  '■ 55 

I;  I  Dorado,  Oregon 333 

!■: li/.ii In- 1  lil own.  I'luman  (  C.il.li.ti..u 123 

Elk  Horn,  Beaver  Head  i  \)i:!!r\.M:.iit,uja '.'1 1,245 

Elko  County, Nevada lit;,  134, 139,  111.  111.  I  ;o,  191 

Ely,  Lincoln  Comity,  No\ [9o,4G8 

Eitji^rniii  Gulrli.ualbtii   ■         iv. Montana 259 

Emma  Hill,  Little  Cottoi  iv,k,.!,  jj  tab -.11,272 

Em piro,  Colorado 2B4 

Esmeralda  County,  Nevada 134,131),  11",  141.  Ml.  M.),36a 

liui:i'kil<:imiji,v.Ni)va,.la  .  ::   ;       |  ;  .  :  . ..»,  l'Ji 

iLUi.ikii  11:11,  Juab  County.  Utah 280 

Tliiii  k;i.  .Nevada 363 

Eurok:i  [  Nevada  County,  C:i!i;'..niia Mi,  -:.■&,  94 

lLii^vk;!.  San  Juan  County.  C'.lot:tdu 2.-;. :._M, 335 

EiiHt^uih  Gnlch,  Missoula  County .  .Voutana 264 

F. 

Fale's  Hill, Plumas  County,  California 118 

l''isti  Luke  Marsh, Nevada 458 

i'iinl.  Cnrk,  Deer  Lodge  I  inmly,  Mn::Ui:'i 248 

Florence,  Pinal  County,  Ari'.nua. 344 

Fnriitsiown,  liuuo  Conn';,  Cnlln.ruia ■   100 

I'orcHt.  Ciiy,  Sierra  Count  C,  California 67,103 

IVii.hi.  Hill,  TliLi:,-r  County.  California 67 

Foil    Huitil  t-r.  111  i  yon 233 

Four-Mile  Creek,  lioulde:  i>.  nun,  Colorado 3H4.3II,  312 

Fox  Creek,  Oregon 832 

Frc'tz-i'-oui:-,  Missoula  County,  Montana 266 

I'ri'ui"]:!  County,  Colorado 282, 283, 294, 322 

French  Cor-iil.  Nevada  County.  California »'.7.  89,95 

French  Gulidi,  Summit  C.  i.i;..riidi) 317 

Frenchman's  Hill,  Pluma-  County,  Cusilortiia 112 

l-'t-enoli  limine,  Plumas  County,  California 114,115 

Fresno  County,  California 65 

Frost  Crook,  Dt'.tr  Lodge  County,  Montana 248,243 

a 

Gii'c'm  Gnk-li.  Summit  C    ■     ■ . .  I  'olorodo 317 

Galena,  Lander  Comity,  \.-..wla 173,  IK  1,433 

Gallatin  County,  Montana '.'.17,359 

Gatoof  the  Mountain,  Mcaglii  i  Cuuiiiv,  Montana    259 

Gem  City,  Union  County,  n  ,-^on ". 232 

Gtmoyu,  Cl.nrC'ivek  Coin,:'..  Colorado '*j4,385 

Georgetown,  Colorado 283,284,989,295  286,297 

Georgetown,  Deer  Lodge  C.   inty,  Montana a_ 24.",, 247 

Gooryetown,  CI  Dorado!.  ■■  '         i.i.  .      .  7. 67 

Geoi^L'lown,  Grant  Coun'y.  .V-w  Mcsko 338 

t.i.oi^i;,  Gulch,  Summit  County,  Colorado 317 

Gil^onviilr,  Siorr;i   County,  California 103,121 

Gila  City,  Yuma  County,  Arizona 353 

Gilpin  County,  Colorado 282,283,285,289,294 

GkiciCT  Mountain,  Summit  County,  Col.  ij.|.i 319 

Goleonda,  Humboldt  County,  Nevada 189 

Gold  TSIuil'.  l'liiiiiiiH  County.  Caiifoi:       ..  119 

Goldoti  Ci!  v.  Colorado .'■  :         .  ■■-:    .■-.'.(    :,3(J7 

Gold  Hill.  JSouldcr  County.  Colnra-.. 1    '-....,    .■         |.,;;U> 

Gold  Hill,  Novmh  County,  Galium.    ..    .  . 17 

Cold  Hill,  Storey  County,  Nevada ■  1] 

Gold  Kun,  IJoulder  County,  Coiova-    ■ .        I. .'Si,  312 

Gold  Urns,  Humboldt  County,  >,uv;:     ..  188 

Gold  Run,  Placer  County,  California tiO,fil,fi4,67 
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Gold  Ban,  Summit  County,  Colnrsido -  1U3 

Co'.d  Yalkv,  Sierra  Couuiy,CaM--:iia...   . . M- 

Gno.K  ear's  Creek,  Sierra  Con:  ,t>    I'al  .l-tu..i •■-  ■■■  /..A,.',,    ,y.,   ,..,.   [yT 

G^pher  Hill,  Plumas  County,  C-thlorrna "*.  "-■  "9. 1-'^;- .',;.,    .,.J 

Grand  Couuty,  Colorado. .....  ......... *;•       '       'm 

Grand  Gulch,  Washington  County  I-l-di ....aH,:iOi;,.W 

Grand  L^LiMi.l.  JJi.iii.icL-  Count;.!  ■•lor...!.. p., 

Granite  Ihsin,  Plumas  County,  CMlil.inua ^ 

Granite  Creek,  Orison ££{ 

Granito  Mni'.niaii],  Oregon ■"     379  031 

Granite,  Utah -.- ,o; 

Granite  County,  Now  Mexico....    --■  • ^j 

Grape  Creek,  Fremont  County.  1    -l">"<" £' to  W  v/ '"<i  *.  -'■  '■'■ 

Grass  Valley,  Nevada  County,  t  *hl.>ri.:a S,  H7,  W,  7A  .u,  so,  .  ,^ 

ii.-LL.Tl  lliil.El  Dortdo  Cmmty    G.-Hnrnia t£}} 

Gie-ui-v  Cukh,  Gilpin  Count;,,  I  ■■luradc. Ul- 

Gi-ifiiih  MluihUi-i.  Cknr  Cm:.  '  "Onty, Colorado m 

Cn^r/r'r.-.-kJHu^LL^  County  t-'iiliforolo 276,873 

Grb-dv  !'k.1.  Link  Coitojiwo-i,  I. tab.... m 

Grizzly  Hill,  Nevada  County,  1     I  krnia 3W 

GvuL^Gukh.Gr/its!.  County,  N-v.    Mrxiru [()(|  ^ 

Grub  Flats,  Plumas  County,'  jMornia g^, 

Gunnison,  Colorado 

B. 

Hans  Peak,  Grand  County,  O  l-"»'li iii  iu' Th 

Haskell's  Vallev.  Plumas  Cor:  •  > .  l.:„,!i,rni» ■ l"''      ■  ,m 

Harris  Gulch,  Madison  County.  Montana "j  ;iJ.  .,_,., 

Hassayainpa,  Piual  Comity ,A:  vna lJift 

Havana,  Madison   County,  M-i'a'ia   ■•-■■■■■• :rj5 

Hazelton  Mountain,  San  Juai.  Goanty,  Colorado ^ 

Heath.  Ada  Couaiy,  Idaho ■ ^  .,-,,  .r^ 

Helena,  Lewis  and  Clarke  C  .:;.-".  Montana «<■<■'  -^ 

Hell  Gailon,  Madison  Comity.  M"  itaua. lflg 

Hendrv,  White   Pine  Coillit,. .   Nevada ^ 

Hinsdale  Couuty,  Colorado •■  ■  .^ 

Hite'si  Cuvi',  Mi).viposi'.  Guuutv.<  uliformo >JM 

Hog  'em,  Union  County,  Oreg»a 4]g 

II,;:,;.u:^viik,  .limb  County.  I  '  ill...  ■■ .l;Jj 

K,t.,-  1'i-jLLEk.  Heaver  Head  (  ■■'■■  <;■,  ^'-""l"a -wl 

Horseshoe-  Gulch,  Park  Conn  >.  C.l..r:td« ,;(i0 

HotHprine,  M'idison  Count j .  Mo:i;a'n; . . ■>■■■  ^ 

ilni.  S:H;v,7r- V^ley.  Kern  Co..::*v.(  ...  ITOI-I ^ 

Ik.vWr.i.!  I'iat. Sierra   <kuu:       '    <        %  ;m0 

IhmLbiL-Giueh.Gl^nl.  County.  N.'W  UellOO ^ 

Humbug  Creek,  Nevada  Count- ,  Cilltorola ,r& 

EB!S&  ,     ,         r*»i«.ui,1«,.«6,l8-:,.»ui. 

[luiubold;  Gnkb.  rtinriiiiil  l:-        '    .'■•I'lail. j™ 

Hum.Ltrian  HiU,I*lumasCoi.v>.'  .,>■:..:!.!;■   1  •'■' |-t;j 

Hunter,  White  Pine  County,  Nevada... <- 

Hunt's  Hill,  Placer  Couuty,  Calitornia 

I. 

Idaho  City,  Boise  County,  Idaho 2h4  'iU7 

Idaho,  Clear  Creek  County,  r  >l..rado 3lg 

Idaho  County,  Idaho  ... ••■•• 26Q 

Idaho  Gukli,  Mad i-ir.  Conn        .■!■  ntn:i» 53 

niinoistown,  Placer  Connty,  Cahwrn.a t.(.  ^ 

Indiana  Ilili.  Placer  County,  (.ilitormft ,;,.  ^ 

Indian,  Ilumt.uUM   Coiim.V,  '■       -'la.. m 

Indian  Valley,  l-'lnuias  Com.i-  .  1  .ilitorn'a ■ J3l 

Infeino,  Haiiilioli.lt.  County,  .V-v;ida. ■ ,£,  .i63 

Inyo  County,  California --...■  ■■ :(1J 

l„wa  Gnkh,  Summit  County.  1  ■■.orado ■ i;i    ,;fi  f,7 

Iowa  Hill,  Placer  Cmmty,  C  Riorum •     :m 

Iruii  liod.' Madison  County,  M.  :.:.ii:» ■-■■ 31g 

Izmird's  Divings,  Sommft  Comity,  Colorado 
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James  Creek,  Colorado gjy 

Jamison,  Plumas  County, California :..  ,l['.\l. [..."[.. I. .'.. i2g 

Jefferson  City,  Montana 236  S>58 

Jeffernon  County,  Montana V.-/  yjj] 

Jersey,  Hmnboldt  Comity.  N<-nnla "      '  jgg 

T  '         i,  Sierra  County,  California '..'.",'.'.'.'.',  10q 


Jim  Creek,  Bonlder  County,  Colorado . . 


Keareargo,  Inyo  County,  ■    difbruia 24 

Ktinrir.'lifrts  Hill,  Nevada  County,  California $7 

Kiiiii  County,  California 34 

Kuril,  Wliil.fi  Pine  CountA.N-v. iiia 193 

King's  Hill,  Placer  Count  v.  California ...  . 67 

Klamath  County,  California "'.I'.'. 66  flO  128 


Luke  City,  IIin-l-.li>  County,  Colorado ■;.-_■;  :i2i>  "jaO 

Lake  County,  California !""!!! '   20 

Lake  County,  Colorado '.'.'.         arti' j-''  -»B4   !13 

Last  Chance,  El  D-riuln  Cuuurv,  California '       '       '   67 

Litkir,  White  Pj  1.'  ('.unity,  NVvuda 195 

LunuVr  County.  NVvad* t'litl,  i:f ',' i)-J,"  N:'i.  1  li  145,171 

Lander  Hill,  Lin  ij.-r  I'miuh.  Nevada 1J2  4.17 

La  Plata  County,  Colorado '..'..'.'.'... '334 

La  Port.ii,  Plumn.-i  County,  California 126 

Lassen  County,  California "".*."*! ....  65 

I -Hat  ('liiimiii  Go.   I,.  J.  .■■!;»  ;ui<|  Clarke  ("nurilv,  Mo:.tatui y;S7 

Li'iui  I 'dint,,  Plt.-i  1.  County,  California .......  115 

Li'uion.ioilli  M..i    :.i.i  ,  Cl'.:ar  i::.-ek  County,  Colorado. '..'.'..,  '.      MOS  303 

Li-ii    Hund,  Bon  I  ,nr  Cmitity.  Colorado o^-  \.  ;   ;>^'  j-j-jy 

Leuihi  Connty,  Idalio "'  '       '031 

Lewis  and  Clarko  Comiiv,  Montana '. ...!.'".j/:  254  S.V 

Lewis,  Nevada '. ...!.!',  '  ig9 

Lewiston,  Idaho  1  ountv,  Idaho *" .  219 

Lincoln  County    \,.,-.Mla iJ7,'i:sil,'i  -ij,'  j .;').'  i ;.'..  191,  195 

Lion  11  ill,  .Mil,  I  .,!..   CoiiJUy,  UiftH ■. '277 

Li  I  i!r  Hwir  (In-  ..  .  ■        ■.■.'.'■-..■■,      .jtii- 

Itittle  Bear  Val'.y,  s  <-ir,  C. 11:1. ty,  C.il,V"i:;t "   "'_  10g 

Little  Cotton  win. d.  I  "tali *  209  gyj 

l.iit.n.'.  Prickly  P.-.jt,  [..  wis  ami  Clark.-  Count  1 ,  Montana'.  J™."  "  '  258 

Little  York,  Haw  r  Connty,  California \\\\\       gg  g? 

Loiiiax  Guleh,  found.  ;t  County.  Coiorado. "  3]  - 

Lone  Mountain.  (Jr.i: ■.:  Cmiou.  N.-w   M.-sioo .*.*"!". 338 

Long  Canon  Dind.-.  Car.  r  fon.'v,  California. '. 61 

Lob  Angeles  Count  v.  California.. og 

Lowell  Qill,  Ne«:i.;:i  C..u;  t^,  1  n'lfornia ..'.....'. 67 

Lower  KiehGuldi.Cal.iveia*.  County,  California .'."".' 41  42 

Lynx  Creek,  Pinal  County,  Arizona 347  349 

Lynehburgh,  PI.h  . :  Ci.un'iv,  (',.:. tort  t.i ' '  01 

Lyon  County,  Neva.!* ir.  j'jy.'iji,  144,145 

M. 

Madison  Connty,  Montana 259 

Magnolia.  Boulder  County,  Colorado .'."!.!.'.'.". .'\"si(  ::  "j  30f,  \m 

MalhciiT,  Oregon '  '       '033 

Mamaluke  11:11,  Kl  Uorri!.      '       :r,:v.  C-i"ifurriia!..'" !!.." '  "jr 

Mammnth  Hill,  Gilpin  (.',   .  .:■  .  Colorado 299 

iliLiizunita  Hill,  Nevada  Cm. inn  ,  California • 95 

Maricopa  County,  Arizona ". I"""!*.."."* 344  346 

Mariposa  Comity,  Calif;, 1      .1""."™""  '.'.'.'. '   36 

Meadow  Creok,  Madison  Connty,  Montana 261  262 

Meadow  Lake,  Nevada  C         ■    California '  '   gfi 

Meadow  Valley  Crook,  PI. una- ity,  California. 1        I  1 1    ■■■  )2t    V27 

Meagher  County,  Montana. y37259 

McCrackin,  Mohave  Conn'y,  Arizona 'J,'.'. '.'.  '  351 
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Michigan  Bluffs,  Placer  Count  v.  California 67 

Michigan  iji.ileti.  (J  rant  CnuniA  .  N  -w  Meiico 340 

Middle  Bar,  Amador  County,  (  iLifurnia 45 

Middle  Boulder  Crw'k,  Colora.l  ■ 288,307 

Hill  f./rivk,  Madison  Cmuitv.J'    ■    .1    i  ■:    \ 

Mill  Creek,  Plumas  County,  Cr>:.ft.rtiia 113, 122 

Mineral  Park,  Mohave  County.  Arizona 3GS 

Missoula  County,  Montana... 237, at?j 

Mohave  County,  Arizona 3f>l 

Mokelumne  Riser,  A  in  ad  or  Ci  ■.■■■>,  I  "a  .foinia 45 

Mono  County,  California :tB 

Monte  Cristo,  Sierra  County,  (  .ihfornia. 103 

iJojrr i-ful,  1! iKMin I :i  ('minty,  Montana 2*t4 

Moniiev'c  flat,  Yuba  C(nmty,  I'a^foroia (37 

Moore's  Fist,  Nevada  County,  i '  ilir'ornia  . 67,94 

MoviTHi,  Giant  Cuiinly,  Now  M.  mt ... . 340 

Mosquito  Gulch,  Park  County,  Colorado 321 

Mo;  In: ■'  l.ode,  Ciila, v etas  Conn' . .  California 411,  41,44,  19,  ■'•<}.  .V. 

"Mountain.  I-Ll  Dorado  County,  Cal.lornia 57 

Mountain  House,  Plumas  Comity.  California 119,  ISO.  121 

Mountain  Li"ti  Hill,  Salt  Lake  ('<-ii:ily.  I.' tall 278 

Jloiiibtain  Spring,  Butte  Coun';. .  (  aliforma IDS 

Mount  Uross,  Park-  County,  C, orado 3S1 

Mount  l.ijiiiiln,  Par!.  County,  I  Uliirailu 321 

Mount  Snrlii'l-.,  Ssn  Juan  Cou ■>*-..  Colorado 324 

Mum  hud's  i  1  ill.  PJuma*  Conn'  v.  I  ahfornia 109.114,111.119 

Munoey  Creek.  White  Pine  County,  Nevada 192,193 

X. 
Napa  County,  California 20 

Nf-viilaCity,  Nevada  County.  I'difornia fi7,84,8,'. 

Nevada  City,  Plaeer  County,  iul  forma 65 

Nevada  County,  California... ll.Cu.flC.W.fi-.'JS 

Nevada,  Nevada  County,  California  — 87,88 

Nevada,  White  Pine  County,  Nevada 19:1 

Noderland,  Boulder  County.  C  ■!  .rado 289 

Nelson  Point,  Plumaa  County,  California 124 

Newark,  Sierra  Ciiunly,  Calif.  Mia 103 

Newark,  Wliit.o  Pino  County.  \i  i-ada. 192 

Newtown,  Plumas  County,  California 123 

Nigger  Gulch,  Summit  County.  I'ulorado 317 

Nine-Mile  Creek,  Missoula  Cm. My,  Montana 264.261) 

North  Bloom  Hold,  Nevada  Co;i*n_v.  California 67,94 

North  Boulder,  Boulder  Conn1  v.  Colorado 3117 

North  Fork,  El  Dorado  County.  Cj.iforriia 56,57 

Norwegian  Gulch,  Madison  C v,  Mutilans 26i 

Nye  County,  Nevada 137,139,14.1,144,145,172,191 

0 

Oiler  Bar,  Kern  County,  California v 36 

Old  Alder  Gulch,  Madison  Coi.niy.  Montana 237 

Old  Bear  Toot  1 1  Mountain,  M.  -i  r::er  County,  Montana 2.19 

Oneota,  Mono  County,  California  33 

Onion  Creek,  PIiihihn  County   California. , IBS 

Ophir  Eill,  Nevada  County,  California 84 

Ophir,  Placer  Countv,  Califu  :  i  »      .'.-< 

Opldr,  Tooele  County,  Utah 269.  271.  'J77 

Oceana,  Humboldt  County,  Nevada 186, 187 

Orleans  Flat,  Nevada  County,  California 94 

Orleans  Flat,  Placer  County,  California t>7 

Oro,  Butte  County,  Califonui 103,105 

Ostrich  Mountains,  Pima  Cm    iiv,  Arizona 313 

Owens  Lake,  Invo  County,  California 8.1, 'J".  3D 

Owyhee  County,  Idaho 223,363 

P. 

Palmetto,  Plumas  County,  California 112 

Panamint,  Inyo  County,  California ' 24 
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Papago,  Pima  County,  Arizona 342 

Paradise,  Humboldt  County,  Nevada. 1B9 

Park  City,  Lewie  and  Clarke  Conn tv,  Mmitana 264 

Park  County,  Colorado 288,  *:i, a- 1. «::'.. is*l,ya 

Pari;,  J I  t:iHil;iU»  Cnr.ni.v,  Colorado.  .  .  :..'t 

Parley's  Park,  Salt'Lake  County,  l:tab 'Jii'.i,'J71.MT4 

Patagonia  Mountains,  Pima  County,  Arizona 343 

rranic!,,  Mohave  County,  Arizona 352 

Pennsylvania  Flat,  Placer  County,  California - 01 

Pennsylvania Point,  Placer  County,  California ■.  61 

Peru,  Summit  County,  Colorado 319 

Philadelphia,  Nye  County,  Nevada 172 

rh;IS!jiHlui[^!i,  Hi.iM-  Loii.^  County,  Muntana 835,943,260 

Piuonix,  M:irii/;;>i'   County,  Arizona 34ti 

Pinnmmt,  Wliil.o-  Pine-  Coimly,  Nevada 193 

Pin  in  Co  mil  J ,  Aviiioua 342, 344 

Pinal  Connty,  Arizona 3M 

Pine-Leaf  Ravine,  Pluiaaa  Connty,  I  .iliforuia 123 

Pinos  Altos,  Grant  Coiuitv,  Nuw  Mux  no ;i;SH 

Pinto,  White  Pine  County,  Nevada 192,  IIS 

CiiH-iic,  Nova-da. 363,416 

Piav.-r  Cmiiiiy,  California 58, tifi, l«J 

Pliifrrvpli',  Bo;-c  Coiintv,  Idaho.. 21rf 

1'ljic.i  rvilli-,  ill  Hondo  County,  Cai;for:iij. tiT 

l'liiisunr  V-dloy,  El  Dorado  County,  (.'aiiitirnia 6S 

I'liTt-aii!.  Valley,  Humboldt  County,  Nevada It*? 

I'lunins  County.  California 1 1, tV.,  fill.  Il>~.  inn 

Plymouth,  Aiiiiidor  County,  California J2.S3.  SI 

Ptn:rL!ni:H.iis,  Orison 232 

Port  Wine,  (Sierra  Comity,  California If '3 

1'nii^i.  i\i;itii>.on  County,  Montana . .  2I>1 

I'ovi  r:y  S'lut.  Summit.  Comity,  Coiorado 318 

Pov.d.r  River  Valley,  Oregon 232 

Pn;<-i])i(ro  Cillion,  N'ye  Ccii;iily.  Nevada 174 

I'm-tiili,  Yavapai  Con nly,  Arizona   316,317 

Pricklv  IVa.r  lijisin,  Lun  it  ami  Cla  >-■  I •  ■i.\ .<<.-,  Montana a."i4,2&8 

Providonee,  Boulder  Cumiiy,  Colorado ." 304,311,313 


Q. 


Qnacharty.  Pinal  County,  Arizona 

Quaker  Hil!, Placer  County,  California.. 


artzburgb,  Boise  County,  Idaho 217,2 

Quartz  Creek,  Missoula  County,  Montana 2 

Quartz  Gulch,  Aluua*  (ju;;ly,  Idaho 2 

Quartz  Gulch,  Missoula  County,  Montana 264,2 

Quartz  Hill,  Gilpin  County,  Colorado ..- 291,2 

Quincy,  Plumas  County,  California 111,116,122,123,1 


Rabbit-Ear,  Grand  County,  Colorado 284 

Rabbit  Hole,  Humboldt  County,  Nevada 190 

Railroad  Hill,  Plumas  County,  California 121 

Ralston,  Grant  County,  New  Mexico 340 

liuiili-siiako,  Beaver  lleji.  li-u-ily,  Mo.-itxiia 241 

Bed  Dog,  Nevada  Count v,  California 66, 67 

Rod  J I  ill.  Plumas  County.  Ci!  furuta 126 

Rod  Mountain,  Lewis  aild  CJaike  County,  Men: tana 2,V1.'Io5,  W> 

Red  Warrior,  AlturasCo         ,  Idaho 206 

Reese  River,  Lander  Connty,  Nevada 171,3li3,446,447 

Relief  Hill,  Nevada  County,  l  aliion.i;: 94 

Relief,  llumboldt  Count),  Nevada 187 

Remington,  Nevada  Connty,  California 67 

RepubBcan  Mountain,  Clear  Creek  County,  Colorado 302 

Reveille,  Nye  County,  Nevada 177 

Rich  liar,  Pluma*  Coimi       •    .:  f..rwa 113,114,115 

Richmond  Hill,  Plumas  I       oty,  Calirbmia 125 

Rio  Grande  County,  Coloradi 326 
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Robinson,  Whito  Pino  County,  Ni-thiU t9i,  \VG 

Rochester,  Madison  L'oin.: y.  il>-van» ■  801 

RockCra-k,  Plumas  County,  California 116, 121, 1'J4 

Rock  Springs,  Wyoming 330 

Rocky  Bar,  Altnras  County.  UMio 8U3,8<:. . -'lo.  .'1 1 

P.osila,  Pieniont.  County,  Colo]  ado 884,323 

Rough  and  Beady,  Placer  Com  i  ..  Clifcirnia. W 

Ruan  Gal  ch,  Oregon 238 

Ruby  Creek,  Lewis  and  Clarke  i  .  :i:.i  .,  Montana 

Ruby  Hill,  Eureka  County,  Nevada 184 

Rul.iv  Hill,  Winte  Pine  County.  Nevada  198.193 

Kudvnrd  Reservoir,  XevadaCi  -■  .    <'-.:  I  >< :.....  .                        -.'..'-i 

Rutbburgh,  Ada  County,  Idaho  - 203 

Eye  Vsili-y,  Oregon 233 

S. 

Sacramento  City,  Placer  County,  California 6C 

Saerainonto  Guleb.  Park  Count ;..  Color*!" 321 

Sacramento,  White  Pme  Conn   ..  N'rvada. 1M 

Saint   iiniiis  Giileh,  Miusoulii  C" -iu'.v,  Montana HW 

Salina,  Boulder  County,  Colori.lc. 304,305 

Salmon  Creel:,  Oregon 232 

San  Andreas,  Calaveras  County  (  .J;l,:r:i!a 41,48,43 

San  Antonio,  Calaveras  Count  v.  (  d'ioiuia -  43 

fian  Bernard  ;:io.  Kern  County,  i  unfornia ■  35 

San  Buenaventura  Coav.ty,  CaiMornia 88 

San  Buenav.nl. lira,  San  Puenii .'.  a-.iira  County,  Caliloniiw V2 

San  Diego  County,  California   ....     -U 

,Sa.n  Teniando,  Pes  Angeles  C<:  m:>,  California 21 

San  Francisco,  California 1' 

Ban  Francisco,  Utah 268,379,38] 

Sun  lr;!iit;-ivi,  While-  Pine  Co;  n:j,  Nevada 193 

San  Juan,  Colorado 8Stf.8Nf,  8cV-"Jl.  :!■-':■ 

San  Joan' County,  Colorado 324 

S:m  Luix  Obispo  I'oiiiuy,  Cnlib "     '■'■     '■ 

Santa- Clara  Com, U.  California    4,7,8,111 

.-aura  Maria.  Pinal  County,  Arizona 351 

Santa  iiitu,  Grant  County,  Nev,  Mi-sini 339 

Saw-mill  l.'a.vine.  Mule  Count.-  -  (.ilifonia   .  . 10U 

Sav-Pn  I' bus.  Plumas  Count;.,  California 116,181.  18-'>.  187 

Sead  i'oinl.  Plumas  County,  C .,nl-irm;t 11" 

Scale's  Gulch,  Pluuiaa  Counly   ■.  II'. 

Scotchman's  Creek,  Plumas  C  ■•  v.y.  California 117 

Scott's  Flat,  Nevada  County,  (':<■!. loroia 67 

Sebaatopol,  Nevada  County,  California 9.1 

Saiina.,  Moulder  Coni-ty,  Colorado   318 

Sespe  Creek,  San  Biu>:iaventuri  C>>ii:iiv,  California VI 

Shasti  County,  California 65,66,833 

Sheep  Ranch,  Calaveras  Countv,C.iiiii,ini» -13 

Shell  Creek,  White  Pine  Ootir.' .,  Nevada 198,193 

Shirl-'Piii  Culch,  Oregon 333 

Sboahone,  White  Pine  County.  Nevada 193 

Sierra  County,  California 1 l,l".1,6ii.  IU3 

Sierra,  llnmho'iiii.  Cuiiutv,  Sevada 190 

BiK-et  Citv.  Idaho 189,803,228,330 

Silver  Cieek,  Plumas  Couuly,  CI ilbniia 110,  119.  180.181 

ftiivi'.vl'lii!,  Giant  County,  No*   YUsico 338 

Silver  11  ill,  Ueer  Lodge  Couuly,  Montana   '448 

Silver  Oily,  Grant  Couuly,  Ne-    Mexico 33H.339 

Silver  Pake,  Deer  Lodge  Com;-.. .  Montana 84H 

Silver  Sla.r,  Madison  Coiinly,  V    .    .,: 

Silveiioii,  San  Juan  Comity,  Colorado 8di»,  384,3 Jfi 

Sis'iiyou  County,  California 188 

I-irtein  Mile  Creek,  Gallatin  (  ninn,  Montana 239 

Slate  Cieek,  Plums*  County,  Cd.lorma 117,131,  188 

Slate  Ranfje,  San  Bernardino  i  ■■  in:  v,  California 4J8 

Sly  Park  (,':reek.  PI  Dorado  d  ■     '  ■. ."  i    .:■;■.  .... 00,06,57 

Smartsvillo,  Yuba  County,  Ca'  fornla 67,98 

Smith,  Piina  County,  Ari/onu 343 

Siiiitliv  Pake,  Plumas  County,  ('ahfonil.l 185 
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Snake  Lake,  Plumas  Creek,  California 133 

Snake  River,  Summit  County,  Colorado .119,381 

Snake.  White  Pino  County,  Nevada 193 

Snow  Point,  Nevada  County, California. 67 

Snow-Shoo  Gulch, Deer  bni;r  (.c-  i:ity,  Montana 254,263 

Soeorra,  Grant  County,  Niiv  Mtmco 340 

Soda  Creek,  Oregon 232 

Sonoma  County,  California 20 

South  Blue  Channel,  Placer  County,  California 64,65 

South  Boulder  Creek,  Bouldtx  Cuii'my,  Colorado 304 

South  Clear  Creek,  Colorado : 283,295 

South  Mountain,  Owyhee  (  ■■  inty,  Idaho j.7  228 

Sou iti  Mi >n r i rain;,  liio  (ir\  ■  i ■  t  v ,  Colorado 326 

South  Park,  Colorado 285 

Southern  Utah,  Utah 271 

Spanish  liar,  Clear  Creek  Cniinty,  Colur.ido £97 

Spanish  Creek,  Plumaa  Cmiiihj,  <  aliform*, Ill),  1 10,  ]■,■■>  I  .'l .  |  „M,  134 

Spark's  Led^r.  PluiniiH  (_  .  I  .ihfnmia 112 

Slumisli  I'tak,  Plumas  County,  California 110,  |]'J   115,  127 

Sparta,  Union  County,  Oregon 332 

Spring  Creek,  Nevada  Cumin.-,  (  .ilifornia 94 

t'tniii-  Dale,  Boulder  Co.:  ry,  Colorado :iO'i,:i|  1,313 

Spring  Garden  Creek,  PI    ■   .i    i    .i         .  i    i.ifuii  :a .    .    !,:.[,  124 

Spring  Gulch,  Madiaon  ('-muiy,  Montana 262 

Pj>riri>4  Gulch,  Mi-!ight:r  (  ojniv.  Montana 859 

Spring  Valley,  Storey  Com  l>  .  Xovartft. 161 

Slur  I  .':i  l'n  in,  Nevada 4-J3  427 

Star,  Humboldt  County,  Nevada igi 

Star,  Salt  Lake  County,  Utah 869,879,280 

Sri-i'!i'.y's  l'oik,  !■;]  Dorado  I'.e.v.,  California '   56 

Stilaon  Flat,  Summit  Co  m: . .  Colorado. 317 

.Suuubiiiikei's  Creek,  El  Ji.  :a.:..  I. ,,i::.:  v.  l.'n  .itoiii.a 57 

Stony  County, Nevada 11,  |;:-  lii'.i.l  1:1,  114,145 

Summit  County,  Colorado ^-  --j,  317 

Suiomit  Flat,  Boiae  Counii    Idaho 318 

SummU,  Madiaon  Count}.  M  iiirniia 361 

Summit,  Rio  Grande  Cm.:::v,  Colorado .3.'ii  ::_'3,  ZVJ 

Summit,  S'lii  Juan,  Colorado 854 

Sumiysido,  Boulder  County.  Culnrado 306 

Sum  ise,  Missoula  Count;1     "■'-  ■    mm 266 

t'uuidiim:,  Boulder  Co uniy.  1  u'.ii.nlo '<~i, ':(■■(,  :«,:,.  11 1,  315J 

Surio,  Stnrry  County,  Nevada 163 

Suiter  Creok,  Amador  Co.iuiy,  California &-, ,.'.',  j3,  54 

Sweetland,  Nevada  Counry.  California 67,95 

T. 

Table  Mountain,  Butte  County,  California  97 

Tible  Mountain,  Humboldt  Couuly,  Nevada 187 

Table  Mountain,  Tuolumne  iV.iniv,  (  alil.irnia 40 

Taylor's  Gulch,  Plumas  County,  (.'aiiiurnin 115,119 

Tayloraville,  Plumas  Couniy,  Cadfornla 109 

Taylor,  White  Pine  County!  Nevada 193,194 

Teel's  Marsh,  Nevada 45a 

Tehama  County,  California 65 

Ten-Mile,  Lewis  and  Claik-  Cmn ■.' .,  \!   •  :.ri.i        ■_■:.;  -j.  4.  25rJ 

Timbnotoo,  Yuba  County,  (  alifbrnia 67 

Tintic,  Juab  County,  Utah SIB,  1srJ,'J-J,4lfi 

Toana,  Nevada 189 

Todd's  Valley,  Placer  County,  Cahiurnia 67 

Tom  Paine,  Utah -J?;),  280 

Tncaon,  Pima  County,  Arizona 343 

Tunnel  Ridge,  Calaveras  Cnuiitv,  California 43 

Tuolumne  County,  Califnrun.. 40 

Tu.searora,  Kevada 189 

Thompson's  Creek,  Plnm    ■  ■      int  i,  California 124 

Thompson'*  (ink'Li,  Moa-     :  1      mty.  Montana 259 

Thompson's  Hill,  Placer  County,  California 61 

Trapper,  Beaver  Head  C    mty,  Montana 241,245 

Treasure  Hill,  White  Pint  I'm:: .:y,  Nuvadu .  'j.     <S,  1U5 
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Trinity  County,  California 19,65,128,129 

Trout  Creek,  Missoula  Comity,  Montana 265,266 

Trout  Uill,  Deer  Lodge  County,  Montana 248,249,250,252 

Troy,  Nevada 415 

Tybo,  Nye  County,  Nevada 172,174 

U. 

Unionville,  Lewis  and  Clarke  County,  Montana - 254 

Unionville,  Humboldt  County,  Novada IBS.  -W,-i.  11'/ 

Uncompahgre,  San  Juan  Cmmty,  Colorado 284,324,325 

Ute  Creek,  Grant  County,  New  Mexico 340 

T. 

Van  Horn  Creok,  El  Dorado  County,  California - 56 

Vipond,  Beaver  Head  C  untv,  Montana 244 

Villain  City,  Storey  County,  .Nevada 11,148,153,156 

W. 

Wagoutown,  Idaho [89,203,230 

Walker's  Plain,  Plumas  County,  Cahfurnia Ill 

Wallapai,  Mohave  County,  Arizona 351,  :S52 

Waponseh,  Plumas  Comity. California 120.121. 133,  :27 

Ward,  liouldec  County.  Co ,.rado 304.306 

Ward,  While  Pino  Con :ity.  Nevada- 193,194 

Warm  Spring,  tfadisoi   I             .  Montana. 262 

Warren's  Camp,  Idaho  County,  Main.  21".,  222 

Washington  Bar.  .M;.nH  ■    .  ■  ■     ii. .  MnTitima 263 

Washington  Connty,  Utah 281 

Washington  Gulch,  Oregon 233 

Washington  Hill,  Plum;,s  d.i.v.v.  Ca.ifortna 12  i,  l\£>.  1213 

Washington,  Idaho  Connty,  Idaho 318.820 

Washoe  mines,  Nevada It',  464 

Way's  Gulch,  Summit  County,  Coloiadn .,  318 

Weaver,  Pinal  County,  Arizona :i50 

West  Argentine,  Clear  Cieek  Connty,  Colorado 298 

West  Bald  Mountain,  Montana  245 

West  Point,  Calaveras  Oimty,  California 42 

\\  est  Mipuni.aiii,  Sail.  L    ..■    i  ■■    i  ly,  Utah 274 

Whiskey  Diggmi:-*,  Sic.  ;  •  ■        >.■■..  Ca'irori  a 103 

White  Cloud,  Churchill  Comity,  NevaHa 187 

White  Lion  Mnuiiiaiu.  i             i .  ;id  f :-i:iniv.  Mu-il.ina 243 

White  Pine  County,  Nevada '... IN,  130, 1 44, 1  IS,  191 

White  Pine,  White  Pini   I    ■      ty,  Nevada 193,  194,363 

"While's  Gulch,  MiMi^tii  .■■.'■"■               ...  .i>9 

While.  Tail  Deer  Creek.  Lewis  and  Clarke  Connty,  Montana 258 

Wiekenhurgh,  Pinal  Connty,  Arizona , :<50 

\Vii;lil  uian'.-i  <  Inlrli,  1J  j .    ■    ...        t  ..  inty,  Colorado  . . 327,331 

Wisjwairi  Gulch,  Mad i=  ■■   '  ■    '.tv,  Montana 263 

Willow  Creek,  Plumas  Cottnty,  California 112,1)7.124,127 

William's  Gulch,  Madison  Connty,  Montana 262 

W  id  Ml,  Missoula  Connty,  Montana 266 

Winnemucea,  HnmboldtCouiity. Nevada 168, 1S9.22:>.  2-'ii.  230 

Wisconain  Creek,  Madison  Connty,  Mo:. 'ana 262 

Wisconsin  Hill,  Placer  Cuin;:y.  California 67 

Wisdom  River,  Beaver  Head  Comsty.  Mo: :!-aux 2:>-\  244 

Woolscy's  Flat,  Nevada  Com;.,  California 67,94 

Wolf  Creek,  Nevada  County,  California 70.71.80 

Wolf  Creek, Oregon 232 

Wolf  Creek,  Sierra  County,  California 104 

T, 

Yankee  Jim's,  Placer  Connty,  California 66. 67 

Yavapai  County,  Arizona 344.  346 

You  Bet,  Nevada  County,  California... - 66. 67 

Yuha  County, California 65,95 

Yuba  Creek,,  AlturasUonnty,  Idaho 214 

/.. 

Yuma  County,  Arizona 353 
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Air  aa  a  medium  of  concentration *?* 

Arizona,  bullion  prodnm  of **J 

Arizona,  .■.>::dili..n  ■■:'  rmui'if,'  JudWHtry  in ■  £" 

Arizona,  placer-mining  in r*f 

AuTifuru-is  iiunes ■** 

Au^iimni* «-:  ■  n-  fiiilt-re • 

II. 

Borax  ou  the  Pacific,  Coast *j8 

Boston  and  Colorado  Sim  I  ting  Works J" 

Briicki    i  .  \'.u  l<  i-  :■'■-••"  1 1. «■ **? 

Bullioi.  |.n.<:i:.;l  f.r  1ST6 **> 

Bullion  |pfn<:'.n:t  ..f  Ar:?.«n.i Jy;* 

Bullioi    :  rmhii't  hi  California •* 

Bullioi  |.-  »U:a  ■■!  t'.doradi ™ 

Unllioi.  1-:...::;  I  ..f  Idaho ~™ 

Bullioi   |-u-  .u.r  ,i  Montana ™ 

Bullioi   |i:  >!.:■  t  of  Nevada "* 

Bullion  |'.   .1  i.  ■  .-■'  N.v.-  Mexiin *** 

Bullion  product  of  Utah a" 


California,  l.ol  i<>-i  product  of {* 

Califoii .:.:.  ■  ■!  .in-     "i  il.i-  i- ■■<!  i:idi«try  i:i ■ lf»  VJ 

California,  extinct  rivers  of  (ho  auriferous  belt  of Jw 

California,  eraTel- mining  in 5, 

Calif.oiii.a-  n-.'ilra'ilie  mining  in "' 

Califoroi  .,  nlindelefl  process  in * 

Califoiui.i,  }i«t.-.>l.-i.iii  in " 

Califon    .i.'.'i  ■  -Uilvrr- mg  lu * 

Ciilifo^u  i-  ■  -•'■■■■  '■    '■'■'••,  '•  ■'■  --'■  '■!'.'•"■    ."."? 

Cement,  plaster,  and  limo Jjqj 

Ciima.M.1-  ■■■  < '■•'■■(• ' ,'i 

Coal  at  -,.i    Ir  iiiiIm".  annual  receipt*  "f *?" 

Coin  i::  :'.<•   i:;'.eri"r iveiueut  of **! 

Coinage,  description  .>f J=o 

Colora-l  ■,  :>'i    ••'■■■  ":    ■.■:■*  '■! „  f, 

Coloiao.,  itul  in {Sj 

Colors.:  ■,  ■■-•elii mn^  industry  in *™j 

Colorado,  cond.i    ••■  oim.k 1: .ny  ha&iness  in -  *.j> 

Colon..!...  copper  in wS 

Colon..!.-,  had  in jS 

Colon... .  M t:  a*i.i  Exchange  Board »j» 

Colon.  ....  |.'.iu:.-ri-iiniof!in *^j 

Colorado,  Eelloridn  ore  in «  „ 

Comst  ■•  *  !.•«'..■.  jT.luctiun  of 2J° 

Condi: '.'in. I  'nii.ii.j;  i.dnMry  ■■   Arsj.m.-t ■*.•» 

Gondii.  ■:.  "f  ii.i:. ii.::  i  ..i.i'lry  ■:■  I   Mil.  r.,,.i ; i  ■ .  "> 

Gondii  i-:m  I   :i    '  .i  ;.    ■•■'■  HI:;  ;'■  <"  •loni.'... ;,  ■' 

Condition -if  mining  industry  in  Idali. *VV 

Condi:   •m-f  .lining  ■  lomtiy  in  Montana ™ 

Condi:  I.;:.  ..f  milling  mdii>ir,\  m  NVv.tda '« 

Condii    ■:    ■•'.  :iii:n'.0'  iri.li.-t   '.   .i.  >>'■■»■  \t.iu:c •»' 
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